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LicnieREs (J.). i. Piroplasmes, Anaplasmes et Grains chromatiques. 
—Bull. Soc. Path. Exot. 1919. Oct. Vol. 12. No.8. pp. 558- 
566. , 

——. ii. Contribution a l’étude de l’Anaplasmose bovine. Expériences 
d’inoculation de Anaplasma argentinum a plusieurs Espéces 
animales. Les Moutons et les Chévres sont nettement réceptifs.-—- 
Ibid. Nov. No. 9. pp. 641-651. 


i. The principal points in the author’s arguments upon the 
specificity of the bodies first discovered and described by THEILER 
(1908-1910) in the red blood corpuscles of cattle suffering from gall- 
sickness in the Transvaal are set out somewhat as follows in his 
conclusions :— 

In naturally occurring or experimentally produced acute anaemia, 
chromatin bodies which might be mistaken for Anaplasma on account 
of their shape, appearance, size, and micro-chemical properties are 
found within the corpuscles. But, on the other hand, the inoculation 
of blood containing these granules never produces a positive résult. 
In addition, such inoculation does not leave behind any appreciable 
immunity towards a genuine Anaplasma infection. The bodies are 
thus not in the nature of parasites and are entirely different from 
the anaplasms. 

The method of reproduction to’be observed in the case of Anaplasma 
furnishes still another important proof of their parasitic nature. 

In the case of a Piroplasma infection one finds that the organisms 
(the piroplasms) become markedly reduced in size and assume a 
rounded form, sometimes presenting a pretty close resemblance to 
the so-called anaplasmatic forms, in blood that has been withdrawn 
from an affected animal, or examined after the animal’s death. This 
shrinking in the protoplasmic substance of the parasites is seen to be 
still more marked if blood rich in P. bigeminum is kept at a temperature 
of from 5° to 8°C. They then become very small, fairly regularly 
rounded, and give nuclear staining reactions ; sometimes traces of 
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protoplasmic substance are still observable. These granules can be 

very easily mistaken for Anaplasma. But, they are in reality simply 
developmental forms of P.bigeminum for after inoculation into 
susceptible animals they again set up piroplasmosis and never 
anaplasmosis. Moreover, animals which recover from such an 
inoculation invariably manifest symptoms of typical anaplasmosis 
in from 20 to 30 days after inoculation with a pure strain of 
Anaplasma ; this furnishes ample proof that the animals had not been 
immunised by the injection of the rounded forms of Piroplasma. 

Anaplasma does not thus represent a stage in the development of 
piroplasms and in order to convince oneself of this fact one has simply 
to acquire some experience in the inoculation and study of the pure 
anaplasmosis infection upon susceptible cattle. 

THEILER’S investigations were confirmed in their entirety by the 
results of experiments in Argentina upon Anaplasma argentinum. 
The only conclusion that. could be drawn was that Anaplasma is in 
the nature of a parasite and a specific entity. Immunity set up 
against Anaplasma is of no value against Piroplasma and vice versa. 
There are other minor reasons which also point to the specificity of 
these organisms, and to the necessity of separating them completely 
from Piroplasma. 

ii. It is well known that cattle are very susceptible to A. 
argentinum when inoculated subcutaneously, intravenously, or intra- 
muscularly, and the resulting mortality is very high. Slight cases 
oceur extremely rarely, and, as a rule, if the animals recover they 
have been more or less severely affected and numerous parasites can 
be seen in smears from the blood at the height of infection. 

Ligniéres describes a number of experiments performed with 
the object of ascertaining whether species of animals other than 
cattle are susceptible to infection with the above parasite. The 
animals used were guinea-pigs (2), rabbits (2), pigs (2), horses (4), 
sheep (5), and goats. These animals were inoculated with defibrinated 
blood taken from cattle during the height of infection or after recovery 

: from a virulent attack. The temperatures of the animals were taken 

‘8 | for a considerable period after inoculation and smear preparations 

made from the blood in order to detect the presence of anaplasms. 

The crucial test, however, for indicating the presence or absence of 

infection in these cases was furnished by inoculating susceptible 

cattle with blood after certain intervals. In the event of a negative 
result the test bovine was subsequently inoculated with certainly 
virulent blood in order to determine whether it had acquired any 
immunity following upon the first inoculation. 

The results of these experiments were as follows :—Guinea-pigs, 
rabbits, pigs, and horses did not appear to be susceptible to infection. 

Sheeps and goats, on the other hand, proved to be capable of becom- 
ing infected with A. argentinum, which remained alive for some years 
in their blood. Positive results were invariably obtained by 
intravenous inoculation, but the results after intramuscular injection 
were not so constant. 

It seemed possible to transmit the infection from sheep to sheep 
or from goat to goat an indefinite number of times. 

In no case did the inoculation into the sheep or goats set up symptoms 
or lesions uf anaplasmosis, and typical parasites were never visible 
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in the red blood corpuscles. Moreover, theanimals did not exhibit 
any change in temperature except in a few instances towards the 
30th day, when it rose to from 40° to 41° C. for a period of from one 
to two days only. But even during this transient febrile attack 
no other abnormality could be detected in the inoculated animal 
and stained smears of blood did not clearly reveal any Anaplasma. 
The parasite, however, must have been present in the red corpuscles, 
as was proved by inoculation of the blood into susceptible cattle ; 
the author, however, believes that it was present in such a minute 
form that it was difficult to recognise it. ‘ 

The blood of sheep and goats that have been inoculated with 
A. argentinum is thus infective when it is injected into cattle, these 
animals becoming affected with anaplasmosis. 

In a future communication the author promises to demonstrate the 
possibility of attenuating the organism in the body of the shieep so 
that the blood of the latter animal can be employed for vaccinating 
cattle against anaplasmosis. The ease with which Anaplasma can 
be isolated by inoculating infected blood into sheep is also to be 
described. 





Brunet (E.). Transmission de la piroplasmose canine francaise par le 
Dermacentor reticulatus. Embolies parasitaires dans les capillaires 
de l’encéphale.—Bull. Soc. Path. Exot. 1919. Nov. Vol. 12. 
No. 9. pp. 651-664. With 4 text figs. ‘ 


Lounssury (1901) showed that the tick Haemaphysalis leachi, in 
West Africa, was capable of transmitting the disease known as 
malignant jaundice in the dog, caused by a piroplasm morphologically 
identical with P. canis of Prana and GALLI-VALERIO (1895), the 
cause of haemoglobinuria of dogs in Eutope. In 1904 Lounspury 
further showed that the adult daughter ticks obtained from females 
that had become infected on an affected dog were alone capable of 
transmitting the infection, and that neither the larvae nor the nymphs 
from the same origin were infective. In 1907 CuristopHEerRs showed 
that the vector in India was another species of tick, Rhipicephalus 
sanguineus, and that the progeny of the adult infected tigks were not 
infective in the larval stage but became infective in the nymph and 
adult stages, 

Since 1910, Brumpt has endeavoured to ascertain which species of 
ticks are capable of transmitting the infection to dogs in France. 
The disease in said to become manifest in the neighbourhood of Paris 
during the months of September and April.. During this period the 
following three species may be observed on affected and on healthy dogs : 
Ixodes ricinus, I. hexagonus, and Dermacentor reticulatus. A fourth 
species, R. sanguineus, may be found in certain districts in the South 
of France. The naturally infected dog which provided the author 
With material for his experiments harboured female D. reticulatus. 
A study of the life history of the four ticks commonly found on the 
dog and the existence of three only of them in the neighbourhood 
of Paris tend to incriminate particularly D. reticulatus. This tick, 
known in France as the “wild tick,” lives away from kennels 
or places where dogs are kept, and the numbers that are to be found 
on dogs depend upon the extent to which the animals are allowed to 
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leave their resting places. It is, in fact, at the commencement of the 
hunting season that the first cases of haemoglobinuria in dogs are to 
be seen. Brumpt does not believe that under natural conditions 
Ixodes ricinus, also known as “ wild tick,” can set up the disease, 
for this tick is seldom to be found in winter but is common in 
summer, and thus its frequency is inversely proportional to that of 
the disease. J. hexagonus—the ‘‘ domestic tick ”’—-which’ is very 
abundant throughout the year, but especially in hunting packs where 
pups are bred, would give rise to fatal outbreaks in young animals, 

which are very susceptible to piroplasm infection. But, it is well 
known that natural cases occur especially among adult dogs employed 
for hunting. Brumpt believes that in the South of France 
R. sanguineus -a ‘‘ domestic tick” also,—-which breeds abundantly 
in the resting places of dogs, is capable of infecting animals even in 
summer and when not employed for hunting, as is the case in 
Northern Africa. In the South of France, where the Dermacentor 
likewise exists, one may thus observe a winter piroplasmosis set up 
by D. reticulatus, and a summer piroplasmosis set up by R. sanguineus. 

The author first placed 150 adult ticks obtained from various 
sources in a bag containing a pup; about 100 ticks of the same origin 
were found to be incapable of infecting a control dog. Six days later, 
before copulation had commenced to take place, the pup was infected 
intraperitoneally with 10 ¢.c. of virulent blood. Piroplasms were 
demonstrable two days later, and haemoglobinuria on the 3rd, 4th, and 
5th days. All the female ticks collected on from the 3rd to the 12th 
days of the infection had thus imbibed virulent blood rich in piroplasms 
The progeny of these infected ticks were reared as larvae and nymphs on 
immune hosts such as the hedgehog and guinea-pig. When they had 
arrived at the adult stage, numbers (107 females and 106 males) were 
placed upon a strong healthy dog about 10-12 months old. This animal 
showed piroplasms in its blood on the 7th day after having been first 
bitten, haemoglobinuria on the 8th, and succumbed on the 10th day. 

Smears were made at frequent intervals from the peripheral blood 
of this dog and again on post-mortem examination from the 
spleen, kidney, liver, and brain. From an examination of the stained 
preparations the author asserts that P. canis does not usually multiply 
in the blood. As in the case of the human ma'arial parasite 
Plasmodium falciparum, multiplication leading to the formation of 
eight and often 15 parasites within a single red blood corpuscle is 
efiected in the capillaries of the kidneys and, particularly, of the Lrain. 
The young organisms set free invade fresh corpuscles, which are after- 
wards carried away into the general circulation, where one may 
observe the sequence of phenomena of multiplication and budding 
described by NurraLt and GRAHAM-SMITH. 

When the piroplasms increase in number within the corpuscles 
they exert an attractive power upon each other, manifested by the 
formation of clumps of invaded corpuscles. This attractive power 
seems to be strongest when the piroplasms are most numerous within 
the corpusc'es. It is difficult to determine whether it is this 
agglutination of invaded corpuscles that brings about the formation 
of the capillary emboli in which multiplication comes to an end, 
or Whether, on the other hand, the red corpuscles containing numerous 
piroplasms become fixed on account of some peculiar tactisme 
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within the capillaries where the organisms~are liberated. [In this 
connection compare the similar results obtained by Crark (H. C.} with 
regard to the presence of numerous parasites in the brain capillaries 
in bovine piroplasmosis in Panama,—-this Bulletin 1918. Vol. 6. No. 3. 
p. 146.]. In order to demonstrate the intensive multiplication of the 
piroplasms in the brain capillaries the author infected a dog sub- 
cutaneously, and six days later obtained some brain material for 
examination from the living dog by trephining-the skull. The peripheral 
blood at that time showed that two corpuscles were infested to every 
150, and out of 100 infested corpuscles 95 contained simple large round, 
rarely amoeboid, bodies, and five showed paired or budding forms. 
The brain matter, on the other hand, disclosed capillaries filled with 
corpuscles infested with two, four, and sometimes even with eight 
parasites. Smears were made from the various tissues and, organs 
after death on the following day and examined ; again, it was concluded 
that multiplication of the piroplasms commences in the deeper organs 
such as the brain and bene marrow, and is continued but to a very 
small extent in the peripheral blood. 

The experiment first described above indicated that the adult 
ticks fed on virulent blood transmit the infection to their progeny. 
An experiment is then described to show that clean larvae after 
having fed on virulent blood are not capable of transmitting the 
disease during the succeeding nymphal or adult stages. A further 
experiment showed that nymphs fed on virulent blood do not transmit 
the disease when they have reached the succeeding adult stage. 
These facts indicate that the conditions favourable for the develop- 
ment of the dog piroplasm are only to be found in the adult tick. 

Experiments made in order to ascertain in which stage the tick 
becomes infective showed that larvae born out of infected females 
are not infective,--a point which had already been demonstrated by 
Nocarp and Moras. It would thus appear that the particular forms 
in the life cycle of the piroplasms capable of infecting the dog are 
only to be found in the adult tick, and that the larvae and nymphs 
harbour a form which is not capable of propagating in the dog. 

The duration of the life cycle of the piroplasm in the tick would 
thus depend upon the various factors that are capable of influencing 
metamorphosis in the tick. With regard to the influence of tempera- 
ture on the virus it should be noted that under natural conditions 
piroplasmosis occurs in winter or in spring while the ticks are exposed 
to very low temperatures. It is also worthy of note that in the first 
experiment described above the bite of the tick was infective although 
it had been fed on two non-susceptible hosts after having imbibed 
infected blood. This is in agreement with the results obtained by 
Marzinowskt and Brexirzer (1908) in their experiments upon the 
transmission of equine piroplasmosis by the same tick. 

Brumpt shows that the daughter ticks are capable of remaining 
infective for at least three months ; it is probable that they preserve 
the infection throughout their lifetime. In discussing the frequency 
of infected ticks in natural circumstances the author mentions that 
ticks of the genus Boophilus, which transmit P. bigeminum and 
P. argentinum, in all cases lose their infectivity or, in other words, 
are cleansed when they have been reared on non-susceptible hosts. 
It is thus probable that the infected Dermacentor daughter ticks 
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lose their pathogenicity when they bite, on reaching the adult stage. 
a non-susceptible host or a dog that has recovered for a long time. 
Dermacentor ticks are ubiquitous in distribution and the adult stage 
is found on many species of animals. This fact may explain the 
relatively very small number of cases of canine piroplasmosis in 
France in spite of the large numbers of the tick found. On the other 
hand, in countries where Rhipicephalus sanguineus, a tick’ which is 
rarely found on any other animal, is the transmitting agent, all dogs 
both imported and native, contract the disease. 

The author details two experiments to demonstrate the rare 
occurrence of infected Dermacentor ticks in nature. Further experi- 
ments on the biological characteristics of the piroplasm are in course 
of execution by the author. 





Knutu (P.), Benn (P.) & Scuurze (P.). Untersuchungen ueber die 
Piroplasmose der Pferde im Jahre 1917. [Experiments on 
Equine Piroplasmosis (Biliary Fever) in 1917.}—Zéschr. /f. 
Veterinérk. 1918. No. 6. pp. 241-264. With 3 plates (2 
coloured) comprising 12 figs. 


The investigations described in this paper were carried out by the 
authors in the areas occupied by the German troops in Macedonia 
in 1917. The object of the researches was to find out whether the 
return of horses affected with piroplasmosis into Germany would 
constitute a source of danger for the equine population at home, 
inasmuch as the possibility of the ticks found in Germany acting as 
transmitting agents had to be reckoned with. 

Piroplasmosis in horses is now considered to be due to one or other 
of two types of parasite, viz., Nuttallia equi and Babesia caballi. At 
the commencement of their investigations the authors endeavoured 
to obtain both types as soon as possible to work with by artificial 
inoculation of horses, inasmuch as spontaneous cases of the disease 
could not be obtained during the early part of the year (March). It 
is well known that animals which have recovered from an attack of 
piroplasmosis remain carriers of the virus for 4 more or less considerable 
time, while in localities where the equine disease is enzootic foals 
become infected through tick bites within the first few weeks after their 
birth and remain carriers often throughout the whole course of their 
lifetime. Ten c.c. of blood were therefore taken from a horse of 
Serbian origin and injected intravenously into a German horse (5th 
April 1917); seven days later Nuttallia parasites commenced to 
appear in the blood and on the following days Maltese cross forms 
also appeared. The reaction was, however, very mild, the horse 
remained alive and symptoms of disease were hardly visible. By 
sub-inoculation into other horses N. equi was easily cultivated for 
use as desired, but unfortunately the strain showed slight virulence 
and only a small number of parasites appeared in the blood. 

In order to carry out tick-infection experiments the authors, 
therefore, endeavoured to obtain a second strain giving rise to the 
largest possible number of parasites in the blood, and such a strain 
was obtained from the blood of a severely affected horse ; this proved 
also more virulent than the first. But, later on, however, with 
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continued transmission, the first Nuttallia strain became highly virulent 
and produced mortality even at the sixth passage, and hence this 
strain was after all retained for the main purposes of the work. In 
these transmission experiments it was found that with the increase 
in virulence the parasites showed a tendency to appear earlier in 
the circulating blood; at the eighth passage Nuttallia were easily 
discoverable on the second day after inoculation. On an average, 
in the case of twelve intravenous injections, the parasites appeared 
on the fourth day and the Maltese cross forms on the sixth day after 
infection; in the case of subcutaneous inoculation these periods 
extended to ten and eleven days, respectively. The temperature in 
these cases began to rise on an average on the sixth day after infection 
and clinical symptoms and a decrease in the number of the red cor- 
puscles commenced to appear simultaneously. The highest tempera- 
ture was usually registered on the ninth day after infection. 

The Nuttallia parasites produced very severe destructive changes 
in the red corpuscles. Between the eighth and ninth day of the 
disease the corpuscular count was found to have fallen from 8'1 to 
less than 2 million per cubic millimetre. Poikilocytosis, anisocytosis, 
and nucleated corpuscles were also seen. Polychromatophilia and 
punctate basophilia, recorded by some authors, were observed in no 
case. A case was recorded by Carpano, who studied the disease 
in Italy, in which the number of corpuscles sank‘on the seventh day 
to 14 million and 80 per cent. of the corpuscles were invaded ; it 
was stated by this author that in this case the red corpuscles formed 
up in rouleaux very readily and it was thus difficult to prepare a 
good blood smear. This peculiarity was never observed by Knuth 
and his co-workers in heavily infected blood. The blood then com- 
mences to be gradually restored to its normal composition. A 
method is described for estimating with a fair degree of accuracy 
the number of corpuscles in the blood by taking a certain quantity 
of blood from the jugular vein and allowing it to run into a stoppered 
graduated cylinder containing sufficient sodium citrate solution to 
prevent coagulation. 

The parasites first seen in the blood are rounded or ‘pear-shaped 
and comparatively large, up to half the size of the red corpuscles, and 
occur singly in the corpuscles. The blood picture changes as soon 
as Maltese cross forms appear, which usually occurs in about two days. 
One sees very small, rounded, comma and pear-shaped parasites 
occurring in twos, threes, or fours, within a single corpuscle. Parasites 
which apparently represented a sexual stage were also not rarely 
found ; these were of a large rounded form with a well stained cyto- 
plasm and a more lightly stained chromatin and attached to each 
there were one or two minute comma or sickle shaped structures 
with well-stained chromatin. The parasites discoverable in an acute 
attack always occur singly and resemble those found at the commence- 
ment of the disease. 

During the month of April isolated cases of piroplasmosis were 
encountered and examination of the blood smears first revealed the 
presence of Nuttallia equi only, but towards the end of the month 
a case of Babesia caballi infection was observed. Soon afterwards 
further smears received from the same locality were found to contain 
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the latter parasites and citrated blood was received from two of the 
affected horses. A horse was injected intravenously with one sample 
and Babesia parasites made their appearance in its blood seven 
days later and the horse suffered an acute attack of disease. Unfor- 
tunately, it was found out in the course of sub-inoculations that this 
horse harboured a latent infection with Nuttallia equi, with the result 
that both types of parasite were withdrawn simultaneously in the blood 
used for the inoculations. It is noteworthy that the double infection 
produces a particularly severe type of disease. In the autumn of 
1917 two further attempts were made to obtain a strain of B. caballi 
from Rumania in order to infect horses in Berlin, but these did not 
meet with success. It was hoped that a strain could be got in the 
spring of 1918 [and this appears to have been the case for experimental 
work was carried out in Berlin on the two types of parasite by DU 
Torr (see this Bulletin, 1919, Vol. 7, No. 3, p. 141).— Ep.] 

The authors then describe briefly the symptomatology and morbid 
anatomy of the N. equi infection. This corresponds closely with the 
descriptions given of biliary fever in horses in other parts of the 
world. The incubation period after blood inoculation varied from two 
to ten days; after infection by ticks it extended to three weeks. The 
disease was ushered in by dullness and sudden weakness, causing an 
unsteady gait and high temperature,—the fever was of a recurrent inter- 
mittent character, temperature was seen to rise 2° C. or more, often 
within half a day. In several cases the fever remained continuous 
for from three to eight days after the crisis. 'The mucous membranes 
were of a characteristic yellow colour without accompanying injection 
of the tissues. Sometimes there were petechiae on the conjunctiva 
of a dark red colour which occasionally by confluence formed diffuse 
haemorrhages especially on the membrana nictitans. The nasal 
mucous membrane was usually anaemic and greyish. The mucous 
membrane of the vagina was always of a deep jaundiced aspect, some- 
times accompanied with minute haemorrhages around the clitoris. 
The pulse was thready and irregular and, finally, scarcely perceptible. 
The pulse rate was increased, the heart beats thumping, and sometimes 
a venous pulse was seen. The respiration in severe cases was 
accelerated and dyspnoeic, signifying pulmonary oedema, but some- 
times it was normal or sub-normal. Colicky symptoms were some- 
times seen at the commencement of the disease, apparently due to 
the great distention of the spleen, and soon after the commencement 
of the disease haemoglobin could be detected in the urine, which in 
severe cases was from dark red to chocolate in colour. Usually the 
red-water, accompanied in most cases with polyuria, lasted only for 
a few days. 

The disease may run a per-acute course with symptoms of colic 
resulting 1 in death within 24 hours. More often, acute cases terminate 
fatally in from two to three days, and an acute case may even last 
ten days. The disease retrogresses very slowly ; jaundice disappears 
as a rule in eight days, but the pallor of the mucous membranes may 
remain for some months. After a few days the horse becomes very 
emaciated and weak and in the majority of cases several months 
elapse before the animals can be put again to work. Sometimes 
oedematous swellings appear suddenly under the breast and especially 
under the hind legs, and necrosis of the overlying skin may take 
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place in these parts. The causal organism~is found most readily 
in the blood ‘at the time of the febrile crisis, that is, in most cases, 
on from the first to the third day of symptoms. When the temperature 
drops it becomes difficult to find the parasites. 

In horses that have died during the height of an attack (that is, on 
from the third to the fourth day) the following are the symptoms 
usually found: Emaciation ; a lemon-yellow colour of the connective 
tissue; small and large ecchymoses; considerable enlargement of 
the spleen (the pulp is very soft: on section but not liquid): acute 
congestion of the liver and kidneys, sometimes cloudy~ swelling ; 
enlargement and serous infiltration of the lymphatic glands ; watery 
consistence of the blood; and pulmonary oedema. In horses that 
die on about the tenth day of the disease there are seldom found 
typical lesions ; even the enlargement of the spleen may be scarcely 
perceptible in such horses, but from one to two litres of a turbid 
yellow liquid is often found in the abdomen in these cases. 

In the B. caballi infection the symptoms and course of the disease 
were similar on the whole to those observed in the case of the N. equi 
infection. According to Carpano the fever in the B. caballi 
infection, however, is of a continuous character, and this observation 
was confirmed by the authors. The parasites are not so 
numerous in the blood as in the case of NV. equa infection. In the most 
severe cases the number of corpuscles sinks to about 3} million per 
cmm. The red corpuscles cannot be spread out so uniformly; the 
surfaces of the invaded corpuscles appear to become sticky so that the 
parasites can be found with most certainty in places where several 
corpuscles have become adherent to each other. The lesions found 
post-mortem are similar to those found in the N. equi disease, but 
ecchymoses are more seldom found. 

In the spring of 1917 piroplasmosis in horses appeared later on 
account of the colder weather than in former years; the highest 
number of affected animals and fatal cases occurred in June, July, 
and August. In October cases ceased to occur. The number of 
cases of the disease appeared to be greater than in 1916, but the 
percentage mortality was apparently lower. 550 blood*smears from 
horses were examined, with the following positive results :~- 

N. equi: May, 7; June, 142; July, 33; August,~4; September, 
2.—Total, 188. 

B. caballi: May, 14; June, 13; July, 3; August, 2; September, 
nil—Total 32 

The greater frequency of B. caballi cases in May and June would 
probably be due to the increase in numbers of the transmitting ticks 
during this period. It is noted that in Southern Russia, where a 
piroplasmosis due to B. caballi also occurs, the disease makes its 
appearance early during the year. 

In 1916 Kin and Behn only observed cases of N. equi infection 
in Macedonia although hundreds of smears were examined. In 1917 
the presence of B. caballi infection together with that due to N. equi 
was ascertained in the same district. According to Markorr, 
infection with B. caballi appears to have been very widespread during 
the previous Balkan War and thus many Bulgarian horses must 
have retained a latent infection with this parasite. It is thus probable 
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that the appearance of B. caballi infection among German horses 
in 1917 was due to contact with the Bulgarian Army horses. 

A small quantity of smear preparations and ticks were received 
from Roumania. 8B. caballi was found in one case. The ticks were, 
Ixodes ricinus, Haemaphysalis cinnabarina punctata, H. otophila, 
Dermacentor reticulatus, and Rhipicephalus bursa. From _ reports 
received it appeared that B. caballi infection was of far more frequent 
occurrence in Roumania than the N. equi disease, but the total number 
of cases of piroplasmosis occurring in that country was smaller than 
in Macedonia. 

The authors, in dealing with the prevalence of the disease, mention 
that the incidence of the affection isreduced to a minimum by stabling 
the horses. This is not always possible, however, in open warfare 
and where there is a lack of building material, and, moreover, on 
account of the deficiency of bulky fodder the infested areas had to 
be used for grazing purposes. Care should be taken to change the 
grazing grounds directly the first case of piroplasmosis appears. 
Pastures covered with a shrubby growth should be particularly 
avoided ; inasmuch as the brushwood affords shelter for ticks it 
is important to inspect the ears, groins, and the inside of the thighs 
and buttocks of horses after each change of pasture and to destroy any 
ticks that may have become attached. The diagnosis of the first 
case of the disease is of special importance for prophylaxis, and the 
symptoms by which such cases can be recognised are recapitulated. 
Horses that show the slightest symptoms of the disease should be 
detained from work and taken special care of inasmuch as otherwise 
a fatal termination is very apt to result on account of the debilitated 
condition of the heart., 

At one time it was considered necessary to differentiate between 
this disease and pneumonia, purpura haemorrhagica, anthrax, and, 
in Africa, horse sickness. Now, however, the characteristic symptoms 
of the disease are generally pretty well known and the only other 
disease which may present some difficulty in the matter of differential 
diagnosis is equine infectious anaemia. A certain diagnosis can, 
of course, be made by the discovery of the piroplasms on microscopic 
examination, but these are difficult or even impossible to find in 
long-standing cases. The inoculation of blood into another horse 
(preferably a foal as the disease does not usually terminate fatally 
in the young animal) and examination of the blood of the injected 
horse enables one to make a certain diagnosis. Some experiments 
were being carried out on the use of the complement and precipitin 
tests in diagnosis. 

As regards methods of curative treatment it is stated that no 
specific remedy has yet been found. Experiments were made upon 
the use of quinine hydrochloride in large doses given in the form of 
balls (10 grammes daily to four horses), and tryposafrol (one to two 
grammes daily in the drinking water in the case of two horses). The 
latter drug was not readily taken by the horses and in neither case 
was any good result seen to follow the use of the drugs. The use 
of other drugs was tested by veterinary officers ; for example, try- 
panblue (one to two grammes daily in 100 to 200 c.c. distilled water 
intravenously) and large doses of normal saline solution intravenously 
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or subcutaneously ; quinine-urethane (two gratimes quinine hydro- 
chloride, one gramme urethane, 30 c.c. distilled water, intramuscularly 
two or three times daily), corrosive sublimate (ten to 20 c.c. of a one 
to two per cent. solution); and, salvarsan or neosalvarsan. No 
good results were reported but the reports received were fragmentary. 
The withdrawal of from three to five litres of blood was found to 
afford appreciable relief by the elimination of toxic substances from 
the body, and the same quantity of normal saline solution was 
injected immediately afterwards in order to prevent heart collapse. 
Experiments on blood transfusion were contemplated but it is remarked 
that care has to be taken not to employ this method in areas suspected 
to harbour cases of infectious anaemia. Heart stimulants such as 
caffeine, camphor, and digitalis are indicated. The affected animals 
should not be moved, but should be allowed absolute rest. It has 
also to be borne in mind that the convalescent stage may last a very 
long time. 

Fifteen species or varieties of ticks belonging to the family Ixodidae 
were found by the authors in Macedonia. ‘Twelve of these were found 
in the adult stage on horses, viz., Jxodes ricinus, Ixodes hexagonus 
dardanicus P. Schulze, Hyalomma aegyptium aegyptium L., Hyalomma 
aegyptium impressum Koch, Hyalomma scupense P. Schulze, Alloceraea 
(Haemaphysalis) inermis Birula, Haemaphysalis cinnabarina punctata 
Can. et Fanz., Haemaphysalis otophila P. Schulze, Dermacentor 
reticulatus F., Rhipicephalus sanguneus Latr., Rhipicephalus bursa 
Can. et Fanz., Boophilus annulatus Say. 

The following six species were found on horses in the nymph stage : 
Ixodes ricinus (L.), Hyalomma scupense P. Schulze, Haemaphysalis 
cinnabarina punctata Can. et Fanz., Dermacentor reticulatus (F.), 
Rhipicephalus bursa Can. et Fanz., Boophilus annulatus (Say). No 
species of larva were found on the horse. The earlier stages of the 
ticks were generally to be found on the smaller animals, and the 
authors record the discovery of several of the above species in the 
early stages on the smaller animals. The morphological character- 
istics, accompanied by drawings, by means of which the above ticks 
can be identified are given. . 

On horses affected with piroplasmosis only three species were found, 
viz., Hyalomma aegyptium aegyptium, Rhipicephalus bursa, and 
R. sanguineus. It is quite improbable that the first named of these 
ticks, which is found in tropical countries on a great variety of hosts, 
acts as a vector of the disease. On the other hand the evidence 
points to one of the two, or perhaps both, the Rhipicephalus ticks 
being incriminated, inasmuch as a representative of the same genus, 
—R. evertsi Neum.—has been proved to transmit nuttalliasis in the 
horse. It is likely that R. bursa, which was found in large numbers 
in the nymph stage on the horses, was the species particularly 
responsible. Transmission experiments were commenced in order 
to establish the identity of the transmitting ticks but unfortunately 
these were not completed. 

Dermacentor reticulatus was only found in the earlier part of the 
year (last on the 4th June) on horses, and only re-appeared in very 
small numbers in the late autumn. This species has been held to be 
the transmitter of B. caballi in Southern Russia. The frequent 
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occurrence of both Dermacentor and cases of babesiasis in the spring 
in Macedonia pointed also to a causal relationship. 

Some examinations of smears from infected ticks were made in 
order to demonstrate stages in the life-cycle of the piroplasms, but 
no definite result was obtained. 

The introduction of equine piroplasmosis into Germany is possible 
in two ways ; (1) by the introduction of infected ticks from Macedonia, 
capable of propagating in Germany, or (2) by the infection of the 
indigenous ticks on returned infected horses. These points are 
discussed at some length; the nature of the tick fauna in Germany 
is described. A number of transmission experiments were made 
with the commonest species of tick, viz., Ixodes ricinus, in Berlin, 
by pu Torr from which it was concluded that it is very improbable 
that N. equi can be transmitted by these means [see this Bulletin, 
1919, Vol. 7, No. 3, p. 143]. 

Experiments on the transmission of B.caballi had not been 
completed. 


Warxer (James). The Occurrence of Dourine (Slapziekte)) in South 
Africa—Union of South Africa. Dept. of Agriculture. 5th anl 
6th Repts. of the Director of Veterinary Research. 1918. April. 
pp. 189--206. 


In this paper the author describes investigations which led to the 
demonstration of dourine as an affection among horses in South 
Africa. 

In 1914, outbreaks were first reported in Griqualand West and 
adjoining districts in the Cape Province, and these were afterwards 
stated to have caused considerable losses among several hundreds 
of horses, especially mares, during the succeeding two years. There 
was a good deal of evidence pointing to the transmission of the 
disease during coitus. The symptoms and lesions were said to resemble 
somewhat those of the so-called atypical form of dourine such as is 
observed in Canada. The disease was generally said to appear during 
periods of drought and particularly during the months of September 
and November, but cases were also seen when the veld was in fair 
or even good condition. Inoculation experiments with !aboratory 
animals at first gave negative results. Further investigations by 
the staff of the Laboratory (principally, ANDREws, W. H.) showed 
that only stallions and mares were suffering from the disease, but 
no manifestations corresponding with the so-called “ plaques” 
were observed. 

A very considerable number of attempts at transmission of the 
disease and demonstration of the trypanosome by inoculating horses 
and small laboratory animals with blood, serum, and material from 
the genital passages of affected animals proved fruitless until April 
1918, when blood from a mare suffering from pronounced symptoms 
was injected intraperitoneally into rabbits, guinea-pigs, white rats, 
white mice, an adult dog, and a pup: Trypanosoma equiperdum 
was subsequently discovered in a stained blood preparation from 
the pup. 

Prior to the demonstration of the parasite, serum had been for- 
warded to Wartson’s laboratory in Canada for diagnosis by means 


Vol. 8. No. 1.] Diseases due to Protozoan Parasites. 


of the complement fixation test. The report was as follows: 
Serum from nine horses which had a_ previous history, or showed 
symptoms, of the disease gave positive results in each case. Serum 
from three horses injected intravenously with blood and with serum 
from horses which had a previous history, or had shown symptoms. 
of the disease were also reported as positive, although these three 
animals showed no clinical evidence of the disease at the time. Serum 
from three mares served by a stallion that had given a positive result 
to the complement test gave negative results, the explanation 
probably being that at the time of copulation this animal was no 
longer infected. Serum from four control horses gave negative 
results. 

The author then gives at length a.somewhat disconnected account 
of the symptomatology and morbid anatomy of the disease. He 
concludes that the “slapziekte”’ of horses occurring in Griqualand 
West is identical with the dourine of Europe, Canada, and the 
United States of America. The difficulty of demonstrating the causal 
organism would correspond with the experience of European, 
Canadian, and other workers. 

It is also stated that the disease has recently been observed in 
South West Africa, and from the history it probably existed there 
prior to the commencement of the recent Military Campaign in that 
country. Investigations have not yet revealed whether the disease 
was introduced into the Union of South Africa from that territory 
or from overseas countries, whence in the past importations of horses 
were made into South Africa. 


BasseTt-SmirH (P. W.). The Infection of their Young by Trypano- 
some Infected Mothers. (Preliminary Report.)—J/. Trop. Med. 
& Hyg. 1919. Nov. 1. Vol. 22. No. 21. p. 198. 


SerGENT (Et. and Edm.) and Luéritier showed that passage of 
trypanosomes had taken place from the mother to the foetus in the 
case of two camels infested with 7. berberum [this Bulletin, 1919. 
Vol. 7, No. 3, p. 137]. Lanrrancut also showed that 7. brucei. 
rhodesiense, evansi, gambiense, and lanfranchii, can be transmitted 
through the milk of nursing mothers [this Bulletin, 1919, Vol. 7, 
No. 4, p. 178]. 

In rats used by the author for maintaining a strain of 7’. rhodesiense. 
young were in many cases born alive ; the mothers lived from 9 to 14 
days after infection. On examination of the placental blood of one 
rat, in which the uterus was found to contain a number of well 
developed embryos, trypanosomes were demonstrated. Smears from 
the liver of these embryos showed mature trypanosomes in moderate 
numbers. This was held to prove that the trypanosome can pass 
direct from the blood of the mother to the foetus. 

A guinea-pig that had been inoculated with a strain of 7. gambiensec 
obtained from an infected human subject gave birth to two young 
in apparently perfectly healthy condition 54 days after the inoculation : 
the mother showed at the time large numbers of trypanosomes in the 
blood, but she suckled the young and they grew normally. When 
these were 24 days old the mother was found to show trypanosomes 
in abundance and in both of the young guinea-pigs trypanosomes 
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were present in small numbers. In this case it was not possible to 
state whether the young had become infected in utero or by the milk. 


Bourn. La cocidiose intestinale du mouton au Maroc. [Intestinal 
Coceidiosis of Sheep in Moroceo.}—Rec. Méd. Vét. 1919. Noy. 
15. Vol. 95. No. 21. pp. 617-619. 

Intestinal coccidiosis of sheep is a somewhat widespread affection, 
but it has not hitherto been recorded as occurring in Morocco. In 
that country, however, Vetvu, 1919 [this Bulleton, 1919, Vol. 7, 
No. 3, p. 147] described an outbreak of coccidiosis in a herd of 
goats, and recorded the existence of Eimeria zurni in cattle in apparent 
good health, 

In the outbreak described by the author the first cases showed no 
well-defined post-mortem lesion, but microscopic examination revealed 
the nature of the infection. The symptoms observed were those of 
a progressive anaemia running a comparatively rapid course, contrary 
to that described originally by Moussu and Maroret. As a rule the 
disease lasted from 8 to 10 days. The first signs were depression 
and dullness and diminished appetite ; then diarrhoea appeared with 
the passage eventually of very liquid faeces. The animal wasted, its 
mucous membranes became pale in colour and it could then no longer 
rise. The animal died usually without showing other symptoms. 

The outbreak occurred in a flock kept in good condition and com- 
prising about 500 sheep mostly about a year old, which were the only 
ones to become visibly affected. Almost all the diseased animals 
which remained with the flock died whereas those moved at the 
commencement of the disease on to fresh pastures recovered spon- 
taneously. The outbreak commenced towards the end of April; 
during May and June, 50 of the diseased animals died. 

The lesions were those of a haemorrhagic enteritis, usually affecting 
only the large intestine. In addition there were usually present on 
the surface of the intestine a more or less considerable number of 
very smal! white areas, smaller than pins’ heads in size, which were 
the enlarged Lieberkiihn follicles and contained coccidia in large 
numbers. The causal organism—Coccidium faurei, studied and 
described by Moussu and Maroret—could be found fairly easily in 
the faeces of the animals but they were found more readily, in large 
numbers, by examining scrapings from the intestinal mucous membrane 
at the seats of the small ‘white areas. 

Coccidia were found after considerable search in the faeces of the 
older animals in the flock that were in apparently good health, and 
they were thus carriers of the parasite. 

The only treatment employed was to change the pasture on which 
the flock was enclosed after its return each evening. After each 
change the mortality disappeared for a few days but subsequently 
re-appeared, if a further change of pasture was not undertaken. 


SuHEATHER (A. 1). A Malarial Parasite in the Blood of a Buffalo. 
Agricultural Research Institute, Pusa, Bull. No. 10, 1919; and 
Jl. Comp. Path. & Therap. 1919. Dee. Vol. 32. No. 4. 
pp. 223-229. With 2 plates (1 coloured), comprising 57 figs. 
The only record of the occurrence of malarial parasites in the blood 
of ruminants appears to be that of Bruce and his collaborators, who 
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found these parasites in two duikers in Nyasaland in 1913: in one of 
these animals the infection set up an acute attack and the parasite 
was present in the blood for four days only, while in the other the 
infection took a chronic course, organisms persisting in the blood for 
a period of some months [see this Bulletin, 1914, Vol. 2, No. 1, p. 34]. 

In Sheather’s first case the parasite was found in blood smears taken 
after death from a “ plains” buffalo utilised at the Muktesar 
Laboratories, India, for the preparation of anti-rinderpest serum. 
The animal was a male, 4 years old, bought in Bareilly in July 1918, 
and after having been kept in quarantine for a certain period it was 
subjected to the process of hyper-immunisation and bleeding usually 
practised in the production of anti-rinderpest serum. It died on 
the 8th December. For four days prior to death its temperature at 
times was markedly subnormal (6th Dec., 36°1°C.: on the day 
preceding death, 35° C.). While at the Laboratory it showed occasional 
slight rises in temperature, but there was ‘no regular periodicity of 
fever. 

Examination of films made from the blood after death revealed 
what appeared to be a complete series of types of parasite in successive 
stages of development. These might be divided into three main types, 
viz., (a) small forms, (b) large forms, (c) dividing forms. The immense 
majority of the parasites were intra-corpuscular. 

Small parasites—-The smallest parasites found were distinctly 
piroplasm-like in appearance, showing small rounded or slightly 
irregular pieces of chromatin, sometimes divided into two pieces, and 
a small amount of cell body which in some appeared to be solid and 
in others to contain a vacuole. They varied somewhat in outline 
but the majority were rounded, oval, or pear-shaped, and measured 
about Iu in their greatest diameter. 

Large parasites._-These were for the most part circular in outline 
but a few forms were oval in shape, possibly due to distortion in 
spreading the film. The maximum diameter was about 6. Most 
of the parasites appeared to contain a vacuole of considerable size 
occupying a central position in the cytoplasm, and in these organisms 
the chromatin was pushed to one side and formed a crescent-shaped 
mass along the margin of the cell. In other parasites the whole body 
took the blue stain (Romanowsky). The chromatin was either in 
a Single piece or in two pieces, and was always somewhat loose in 
texture. A striking feature in these forms was the deposition of 
pigment granules which were either collected together into a single 
mass or scattered throughout the cytoplasm in different organisms ; 
the granules were invariably rod-shaped and gave the impression 
of being crystalline. 

Between the so-called ‘“‘ small” and “ large” parasites there were 
4 number of transition forms ; the presence of a deep brown pigment 
granule could be detected in parasites measuring from about 3u 
upwards, 

Dividing forms.--In parasites preparing to divide the chromatin 
hecame spread out throughout the cell body in the form of fine inter- 
lacing filaments. What is termed a condensation of the chromatin 
at a number of places among these filaments then took place and next 
the interlacing filaments entirely disappeared, leaving only the discrete 
chromatin particles, numbering from seven to fourteen, scattered 
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throughout the cell body. The cytoplasm then became divided into 
a number of pieces, each containing a chromatin particle, and about 
the same time the enclosing red corpuscle appeared to have burst. 
The small parasites thus formed were free to invade other cells, 
The pigment granules were set free in the plasma with the new brood 
of parasites, 

LLeucocytes containing granules of pigment were encountered, 
and in a few instances leucocytes appeared to have ingested entire 
parasites. All three types of parasite were found free in the plasma. 
There were numerous examples of multiple invasion of cells, some 
of these containing up to five small parasites. 16 per cent. of the 
red corpuscles were found invaded. The small forms numbered 35 
per cent., the large forms 55 per cent., and the dividing forms 10 per 
cent. of the whole number. 

The blood showed many of the usual changes associated with 
anaemia, but it is possible that these changes might have been due 
to the withdrawal of just over two litres of blood for serum five days 
hefore death. 

Sheather provisionally suggests the name Plasmodium bubalis for 

the parasite. The different stages are well depicted in the coloured 
plate. 
Subsequently, a second case of malarial infection in a buffalo was 
discovered in a 2-year old male bought, also at Bareilly, on the 29th 
May. After a period of segregation it was utilised in the manufacture 
of anti-rinderpest serum up to the time of its death on the 12th 
September. During this period its temperature rose to from 39 
to 40°6° C. on four occasions. Blood smears examined on the day 
after death showed the malarial parasites, the great majority being 
of the large type. Post-mortem examination failed to reveal any 
lesions which could be ascribed to the infection. A certain quantity 
of liquid blood was obtained from the jugular vein and used for the 
inoculation of six young healthy buffaloes in doses of 2 ¢.c. : three 
were injected subcutaneously and three intravenously. No evidence 
of infection was detected up to the time of publication, but as the 
chromatin of the parasites found in the blood smears had very largely 
disappeared the parasites were probably dead when the blood was 
used for the inoculations. 


NASAL (Kutsuva) & Kopayasut (Rokuzo). The Stomach Spirochete 
Occurring in Mammals.—.J/. Parasitology. 1919. Sept. Vol. 6. 
No. 1. pp. 1-10. With 1 plate comprising 6 figs. 


“Summary. The stomach spirochete is an inflexible spiral with a 
straight longitudinal axis, the transverse section being an ellipse. It is 
provided with a flagellum at each end. 

“It takes stain very readily, compared with the other spirochetes, 
not only by the basie anilin dyes commonly used for the staining of 
bacteria, but by iron hematoxylin. ; 

“Its movement is comparatively active and very simple, progression 
being only forward and backward in a straight line. 

“This organism was detected in forty-three out of forty-nine dogs, 
in eight out of thirteen cats, in one out of thirty-eight wild rats and in 
every one of thirteen monkeys, but was absent in twenty rabbits, fiftee! 
guinea-pigs, ten white rats, fifteen mice and fifteen field voles. 

“Its domicile is the stomach, especially the fundus gland. 
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“It is readily soluble in saponin, sodium taurocholate and bile. It 
js also liable to putrefaction. 

“The introduction of salvarsan into the stomach is easily capable 
of sterilizing the spirochetes domiciling there. 

“The organism is readily transmitted to the stomach of the rat or 
mouse, but transmission to the normal rabbit or guinea-pig is very difficult. 

“Tf, after a certain interval, a rabbit previously infected with the 
spirochete be again inoculated with the virus fixe, the stomach of the 
host, at autopsy performed a week after inoculation, shows a distinct 
increase of spirochetes and a remarkable haemorrhagic inflammation 
in the mucosa. The same result was obtained in guinea-pigs previously 
infected with scarlet fever or measles after subsequent feeding with this 
spirochete.”’ 


LaveraAN (A.) & Francutnt (G.). Sur les Flagellés parasites de 
quelques Insectes et sur les infections qu’ils peuvent produire 
chez les souris.—Bull. Soc. Path. Exot. 1919. Nov. Vol. 12. 
No.9. pp. 665-674. With 2 figs. 


These authors have already shown that it is possible to produce 
disease in white mice by inoculating them intraperitoneally or by 
feeding them with the contents of the digestive tract of certain insects 
infested by various flagellate protozoa [see this Bulletin, 1914, Vol. 2, 
No. 2, p. 93 & No. 4, p. 193; 1915, Vol. 3, No. 3, p.101; 1919, Vol. 7, 
No. 3, p. ]. Methods were described by means of which pure cultures 
of the flagellates could be obtained for inoculation. In this paper 
the authors describe work of a similar nature upon the flagellates 
of the dog flea (Herpetomonas ctenocephali) and sheep ked or “ tick ” 
(Crithidia melophagi). Out of 16 mice inoculated with cultures of 
these two flagellates nine died naturally or were killed when showing 
severe symptoms of disease. The degree of severity of the disease 
depended upon the age of the mice, young ones being most susceptible. 
The symptoms were more or less the same in the case of both 
parasites and were manifested by the appearance of a few leishmaniform 
protozoa, either free-lying or intra-corpuscular, in the blood of the 
mice. In the case of slight affections the parasites did not multiply 
and disappeared fairly rapidly. In severe forms the number of 
parasites increased whilst at the same time marked anaemia, increased 
respiration, diminished appetite, loss of condition, and, in many 
cases, diarrhoea were noted during the later stages. On post-mortem 
examination the liver and spleen were found to be increased in size. 
In stained smears from the liver fairly numerous’ leishmaniform 
parasites, elongated parasites resembling herpetomonas, together 
with, sometimes, short flagellates, were observed. In smears from 
the spleen leishmaniform parasites were found more rarely than in 
the liver. In smears from the lung and bone marrow they were still 
_ Tarer, 

Infections were also set up by inoculating mice intraperitoneally 
with blood, liver, or spleen pulp of the mice infected with the cultures, 
There was no evidence to show that the flagellates became exalted 
in virulence in the course of transmission through mice. Mention 
is made in the course of the paper regarding the curious corkscrew 
shaped form assumed by the flagellates from the dog flea according 
to Cuarron in Tunis, and held by him to differentiate this parasite 
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from Leishmania donovani and tropica. The presence of these forms 
was corroborated by the authors but they were only rarely found 
in cultures taken from the dog fleas of Paris. Encysted forms were 
found in cultures from the dog flea and mouse flea. 


DISEASES DUE TO METAZJAN PARASITES. 


THEILER (A.). A New Nematode in Fowls, having a Termite as an 
Intermediary Host. [Filaria gallinarum (nova _species).].— 
Union of South Africa, Dept. of Agriculture. 5th and 6th Repts, 
of the Director of Veterinary Research. 1918. April. pp. 695-708, 
With 1 plate. 

Some years ago Theiler received from a farmer in the Orange Free 
State a number of small nematode worms which had been obtained 
from a large white ant called the “Houtkapper.” This farmer 
stated that by dropping the ants into hot water the abdomen of some 
of them burst and the worm was extruded, and inasmuch as his 
sheep were badly infected with wire-worms at the time he thought 
that there might be some connection between the worms. Such a 
connection had, of course, to be excluded, but it was evident that the 
worms represented a larval stage in the life history of some nematode 
parasite. Since termites are eaten by many birds and probably by 
all insectivorous ones the host had to be looked for amongst them. 
On many farms it was the custom to dig up the nests of termites and 
allow chickens to feed on the exposed insects. On making a search, 
infected termites were soon discovered especially in the neighbourhood 
of a Kaffir kraal near the Onderstepoort Laboratory, where fowls 
were running loose. Since Kaffir fowls haye to look for their food 
in the veld, their droppings are spread alf around the kraals and 
fields and serve as food for the termites, (which were identified as 
Hodotermes spretoriensis Fuller). An infected “worker” could 
easily be picked out from a number of non-infected ones on account 
of its distended abdomen which gave the insect a somewhat balloon- 
like appearance. When such an abdomen was broken a larva 
wriggled out and often a worm 20-30 mm. long was observed to come 
out of the abdomen of a termite not more than 85-13 mm. long by 
2:7-4°2 mm. broad. No so-called “ soldiers” were found infected 
with the larval nematode. 

Experiments were then made in order to rear the imago belonging 
to the larva and this was done by feeding fowls (known to be free 
from worms, incubator bred, and fed on specially cooked food), on 
several occasions with termites collected on a Kaffir kraal. Out of 
the 10 chickens thus fed with infected termites nine developed adult 
nematodes, all belonging to the same species. Out of 14 controls 
not fed with infected termites none were found to contain the specifi¢ 
adult nematode. Ten of these were specially cared-for chickens 
reared in the same way as the above, and no nematodes at all were 
found in them. Four free-running old hens taken from the yard 
in which these chickens were bred were found to harbour nematodes 
of a different species (Heterakis). This result was expected as the 
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above species of termite was not present on the ground on which 
the old hens were running. 

In another experiment three sets of chickens all of the same brood 
and reared and fed alike were used ; one set of three chicks received 
larvae liberated from the termites, the second set of three the infected 
termites, while a set of six served as controls. In these tests positive 
results were again obtained, the larvae fed free or in termites developed 
to adults, all belonging to the same species. 

The author then gives a full description of the, morphology of the 
worm. The body of the adult was cylindrical, filiform, and attenuated 
at both ends. It varied from 60 mm. to 110 mm. in the case of the 
female and from 28-40 mm. in the case of the male. As regards the 
evolution of the worm, it is stated that the mature eggs contained 
fully developed embryos and possessed a thick sheath indicating that 
hatching is not likely to take place within the evacuated faeces. 
Such eggs when put up for cultivation in flasks in the usual way did 
not develop larvae, and it is thus assumed that the termites swallow 
the eggs and that the eggs hatch in their bodies. The larvae examined 
showed a common structure indicating that they all belonged to the 
same stage, viz., the second larval stage. The larva thus undergoes 
one moult only in its intermediate host and reaches the definitive 
host in its second stage, before it has undergone the second moult. 
It was calculated that the second moult occurred in the fowl from 
5 to 8 days after feeding, and the third within about three weeks 
and evidence of sexual differentiation was then observed, while what 
is regarded as a fourth moult was observed still later. It is suggested, 
however, that the third and fourth moults may only be an earlier 
and later stage of one and the same, viz., the third moult. It is 
probable that the fourth moult, which is required in the case of the 
half parasitic nematodes (Haemonchus, Trichostrongylus, Ankylosto- 
mum) is suppressed in the case of this filarial parasite. 


Ackert (James E.). On the Life History of Davainea  tetragon. 
(Molin) A Fowl Tapeworm.—J/. Parasitology. 1919. Sept 
Vol.6. No.1. pp. 28-34. 

“Summary. Flies trapped at poultry yards infested with Davainea 
tetragona (Molin) and other tapeworms were given (many alive) to young 
chicks reared in a screened house. The food of all controls was free 
from animal tissues. 

“In two months the chicks were examined ; three contained mature 
tapeworms, several with embryos. The twelve control ehicks were free 
from parasitic worms. 

Flies eat both onchospheres and egg masses of D. tetragona, and 
heither when ingested are lost by regurgitation, or passed through the 
digestive tract unaltered. 

“As common house flies from infected poultry yards constituted the 
only difference between the food given to the experimental chicks and 
’ that fed to the control chicks, evidently D. tetragona may be transmitted 
from one fowl to another by M. domestica.” 


Gu[r|serteT (John E.). On the Life History of the Chicken Cestode, 
Hymenolepis carioca (Magalhaes).—J1. Parasitology. 1919. Sept. 
Vol. 6. No.1. pp. 35-38. With 1 plate comprising 6 figs. 

“The problem of tapeworm infestation in chickens has received some 
attention during the last few years. The investigations being carried 
out at present are chiefly those with regard to the life cycle of the various 
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forms. Of the six species found in the United States three have been 
demonstrated experimentally. Davainea proglottina (Davaine) was trans- 
mitted experimentally to chickens through the slug, Lima cinerus 
Lister by Grassi and Rovelli (1889, 372; 1892, 86). This species has 
been reported from only a very few localities in this country. Choan- 
laenia infundibuliformis (Goeze) was transmitted through the common 
house fly, Musea domestica Linn, by the writer (Gutberlet 1916a, 235; 
1916b, 30). Davainea cesticillus (Molin) has also the house fly, Musea 
domestica Linn., as its intermediate host (Ackert 1918, 41). 

‘Recently, the writer has demonstrated experimentally that the 
stable fly, Stomoxys caleitrans Linn., may transmit to chickens another 
tapeworm, Hymenolepis carioca (Magalhaes 1898). The chickens used 
in these experiments were hatched in an incubator and placed as soon 
as coming from the eggs in insect proof cages. Great care was taken 
in feeding the birds so that no insects entered the cages or were given 
to the birds with the food. The chicks were fed on grain and a small 
amount of green food which was carefully inspected. .. .” 


Srewart (F. H.). On the Life History of Ascaris lumbricoides, L. 
Part IV.—Parasitology. 1919. Oct. Vol. Il. Nos. 3 & 4. 
pp. 385-387. , 

Reference to the author’s previous communications on this subject 
may be found in this Bulletin [1918, Vol. 6, No. 2, p. 97]. 

Confirmation of his feeding experiments with Ascaris eggs upon 
rats and mice was furnished by Ransom and Foster [this Bulletin, 
1919, Vol. 7, No. 4, p. 198}. 

These authors subsequently made further attempts to infect pigs 
with A. suilla, but with negative results, probably, it was suggested, 
on account of the fact that the pigs employed were several months 
old. Later, however, they administered ripe eggs to a pig two weeks 
old and it died seven days later and larvae measuring from 0°7 to 1:2 
mm. long were found in the lungs, trachea, and pharynx. 

In this paper Stewart details three further experiments performed 
on young pigs. The first two sucking pigs, aged four days, were 
each administered about 22,000 ripe eggs of A. suilla. On the eighth 
day after the treatment both showed signs of pneumonia. One was 
killed on the 14th day ; no larvae were found in the trachea or in a 
fragment of lung; they were, however, numerous in the small 
intestine, caecum, and rectum, and measured from 2°4 to 3°8 mm. in 
length. The second pig was killed on the 19th day after infection ; 
the alimentary tract was found to contain no larvae. 

A pig two months old was found to be passing Ascaris eggs in its 
faeces. It was treated with santonin and four days afterwards its 
faeces contained no eggs. When it was 2} months old about 50,000 
ripe Ascaris eggs one month old were administered to it, The pig 
was killed 31 days after this infection and no worms were found in 
its intestine. 

In these experiments the vitality of the eggs was controlled by feeding 
samples also to rats. A description is given of the anatomy of the 
larva obtained from the intestine of the pig 14 days after infection. 


YosuipA (Sadao). On the Migrating Course of Ascarid Larvae in the 
Body of the Host.—J/. Parasitology. 1919. Sept. Vol. 6. 

No. 1. pp. 19-27. 
In this paper the author describes experiments performed with the 
object of ascertaining the exact course of migration of Ascaris larvae 
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in the host. His previous experiments were summarised in the 
preceding number of this Bulletin [p. 196]. 

Two sets of experiments were made (1) by injecting larvae into the 
body of the animal, and (2) by feeding with ripe eggs. In the first 
set the migratory power of the larvae was examined chiefly and in 
the second the natural course of migration was observed. The larvae 
were obtained by triturating and extracting infested liver or lungs. 

It was found that larvae injected into the pleural cavity of guinea- 
pigs penetrate into the lungs directly and those injected into the 
abdominal cavity penetrate into the liver or pierce the diaphragm 
to enter the pleural cavity, and thence reach the lungs. These results 
demonstrated the great power the larvae possessed for boring through 
various tissues. It is possible that some of the larvae may reach 
the lungs by way of a blood vessel but appearances indicated that the 
majority proceed directly by piercing the diaphragm. 

The results of a considerable number of feeding experiments on 
guinea-pigs showed that larvae hatched out in the intestine immediately 
proceeded to the abdominal cavity by piercing the intestinal wall. 
They then wandered about freely in the peritoneal cavity, entering 
the liver, spleen, pancreas, or kidneys, while others pierced the 
diaphragm to enter the pleural cavity, finally entering into the lung 
from its surfaces. Thus, it is believed that the larvae migrate in 
every direction boring through various organs or tissues by means 
of their own power of piercing and are not carried along passively 
by way of the blood vessels. The liver and the other organs in the 
peritoneal cavity are not considered to be necessary or important 
organs to be passed through. The lungs are the only essential organs 
to be traversed by the larvae in the course of their development. 
In this organ their stay is longer than in any other, and their develop- 
ment is rapid, and they reach a length of from 1:7 to 2 mm. (in 
guinea-pigs). They then migrate to the mouth cavity through the 
trachea, and afterwards pass down the alimentary canal to the in- 
testine of the host. 


Butt (Lionel B.). A Contribution to the Study of Habronemiasis; 
a Clinical, Pathological, and Experimental Investigation of a 
Granulomatous Condition of the Horse —Habronemic Granuloma.— 
Trans. Roy. Soc. South Australia. 1919. Vol. 43. pp. 85-141. 
With 3 plates comprising 8 figs. [Reprint.] 


In 1916 Bull recorded the occurrence in Australia of a granuloma 
which, in his experience, was most frequently found affecting the 
external genital organs of the horse, and which was attributed to 
Invasion with a larval nematode, Habronema [see this Bulletin, 1916, 
Vol. 4, No. 4, p. 166]. In the present communication records of 
further observations and experiments are given, and as the result of 
an investigation into the life histories of the three species of Habronema 
found in the stomach of the horse, and experiments upon the causation 
and nature of the tumours the views originally put forward by the 
author are considerably modified. Since the disease was first recorded 
4s occurring in Australia, Lewis and Seppon have recorded the 
occurrence of the condition in the region of the conjunctiva in horses 
in Victoria. [See this Bulletin, 1918, Vol. 6, No. 3, p. 169.] 
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— 


[Further references to literature on this subject may be found in 
this Bulletin 1916, Vol. 4, No. 3, p. 102 (DescazEaux and RatLumr 
on “Esponja” in Brazil), 1917, Vol. 5, No. 4, p. 248, and 1918, 
Vol. 6, No. 3, p. 171 (Van SacecueEM, Granular Dermatitis of Equines 
in the Belgian Congo). | 

The growths described by the author were met with in the northern 
parts of Victoria and in South Australia, and they appeared to be of 
more common occurrence in the latter territory. They were seen to 
appear fairly suddenly during the summer and autumn months of 
the year in stable-fed animals, and a large proportion of the cases 
comprised stallions kept in the stable for longer periods than ordinary 
working horses. The growths were found most frequently upon the 
glans penis at the urethral orifice, but also quite commonly on the 
sheath. Sometimes they were found on the limbs. The clinical 
course of the disease and the structure of the growths are again 


referred to. 
In order to determine the species of larva found in the growths it 


became necessary to learn more regarding the life histories of the 
three species of Habronema found commonly in the stomach of 
horse. A number of observations in this connection were made, the 


salient points of which are as follows :— 

‘** Habronema muscae was found to pass through its larval stages in 
Musca domestica, but showed no development in Stomoxys calcitrans. 
IT, megastoma was found to possess a similar life-history. 

“ H. microstoma was found to pass through its larval stage in S. calei- 
trans, and show sometimes an aberrant development in M. domestica. 

“The larvae of H. muscae and H. megastoma were found to possess 
very similar appearances. I. megastoma was usually slightly shorter 
than H. muscae, possessed a longer pharynx and a shorter anterior 
oesophagus, and the nerve ring was situated nearer the anterior end than 
in H. muscae. Both species of larvae possessed longitudinal ridges in 
the cuticle. 

“It is doubtful if these small differences in the appearances of the 
two larvae would prove suflicient for the purpose of differentiating larvae 
taken from granulomata, as in this case the larvae usually show some 
retrogressive changes and examination is more difficult. 

“Larvae of H. microstoma were found to be shorter than the larvae of 
the other two species, and the absence of longitudinal ridges in the 
cuticle offers a means for absolute differentiation between this larva 
and those of the other two species. 

‘Escape of the larvae from the proboscis of flies was found to depend 
upon rupture of some portion of the organ, probably the thinner cutaneous 
membrane on the interior surface of the labium. When this rupture 
was produced artificially the larvae rapidly made their escape into any 
moisture at hand, provided the temperature was sufficient to produce 
activity in the larvae. The escape of larvae from the proboscis under 
natural conditions was not demonstrated. 

“The darvae when developed into the final stage migrated to the head 
and proboscis. This may suggest that the larvae abandon the inter- 
mediate host in somewhat the same manner as Filaria larvae do, but 
observations do not lend support to this suggestion. The migration to 
and situation in the proboscis of flies seems to be a common feature it 
the development of Nematodes. For example, Patton and Cragg (1913) 
have observed, the development of the embryos of a species of Oxyuwris in 
Musca nebulo. The embryos are ingested by the fly larvae, and the 
worms undergo their evolution in the pupae. When the flies hateh out 


they are infested with adult parasites, which cause paralysis of the 
proboscis on account of their accumulation in this situation. 

“The larvae apparently do not possess the power of penetrating the 
structures in the proboscis of flies. Rupture of the proboscis appears 
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to depend upon the pressure exerted by the larvae, which pressure would 
be in direct proportion to the number of larvae present and their activity. 
Nor do the larvae appear to be capable of penetrating other objects 
such as filter paper. 

“Larvae do not appear to live in saline solution, horse serum, or 
water for longer than two or three days, and rarely as long as seven 
days. The longevity of the larvae outside the body of the fly may 
depend to some extent on the period of time elapsing between their 
development into the final stage and their escape or removal from the 
proboscis. 

“Observation on the worm embryos suggest that these normally do 
not leave the egg-membrane, and their réle is a passive one.” 

A number of experiments are then described in which attempts 
were made to reproduce the granulomatous condition in horses by 
artificial infestation with the above three species of larvae. Pre- 
liminary tests of this kind were made with H. muscae and megastoma 
in 1916 and 1917, but the results proved somewhat disappointing, 
probably because the larvae were kept in saline solution before they 
were used for inoculation. In later experiments larvae were either 
allowed to escape from the proboscis directly into the tissues of 
experimental animals or a mixture of equal parts of normal serum 
and saline was used as a medium of inoculation. The results of 
these experiments are summarised as follows :— 

“Experiments have shown that larvae of H. microstoma are capable 
of making their way into the subcutaneous tissues of the horse through 
an incised wound in the skin. A certain number of these larvae appear 
to be rapidly destroyed and removed by phagocytes. Others are not so 
rapidly destroyed, when they produce a necrosis of the surrounding 
tissue and cells. As the larvae disappear they do not appear to leave 
any worm canals in the necrotic areas. In the experiments a tissue 
reaction was produced which is essentially the same as that seen in 
granulomata occurring under natural conditions. No granulomata were 
produced after allowing flies to bite the horse. When larvae were added 
to a lightly searified area of skin they appeared to be incapable of 
penetrating the tissues ; at least no tissue reaction which might suggest 
such a penetration was produced. 

“Larvae of H. muscae possessed the power of making their way into 
the subcutaneous tissues, but only a very slight tissue reaction was 
produced, and this quickly disappeared. When they were added to the 
conjunctival sac they produced no reaction. The larvae did not appear 
to be capable of penetrating the lightly scarified skin, nor the moistened, 
uninjured skin. 

“Larvae of H. megastoma produced a typical granuloma in one animal, 
but failed to produce the same reaction in the other animal. The 
microscopic appearances of the granulomata produced were exactly 
similar to those seen in lesions occurring under natural conditions. 
Those larvae that were not rapidly destroyed and removed produced 
typical necrotic areas in which the degenerating larvae persisted for 
some time, and after their disappearance very definite worm canals 
were produced. The lesion, however, did not posses a marked chronicity. 
The larvae produced a conjunctivitis in both animals. They did not 
appear to be capable of penetrating the moistened or scarified skin. 

“The granulomata produced with larvae of both H. mierostoma and 
H. megastoma were comparatively small, and showed little chronicity. 
Likewise, the conjunctivitis produced by the larvae of H. megastoma 
was not of a very severe character. The larvae of H. megastoma, when 
they produced a granuloma, appeared to be better preserved than those 
of H. microstoma found in the granulomata produced by the latter. 

“Under the conditions of the experiment the embryos of all three 
Species appeared to be incapable of penetrating the skin of the horse. 

“In these later experiments the results obtained in the preliminary 
experiments were confirmed, viz., larvae of H. muscae produced no 
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conjunctivitis and no typical granuloma in the skin, and the larvae of 
H. megastoma produced no typical granuloma in the skin of the pony. 

“The experiments have shown that the larvae of all three species are 
capable of making their way into the subcutaneous tissues when 
the injury in the skin has been deep enough to include the corium, 
This migration in the tissues is probably assisted by the oedema present. 

The larvae, however, do not migrate for any great distance from the 
point of entry, in the experiments only up to about 1 em. The larvae 
do not appear to be able to penetrate the tissues when the injury is 
confined to the superficial epithelium. 

‘* Considering the number of larvae inoculated, the number of necrotic 
areas produced was small. This appears to be explained by the probable 
escape of some of the larvae, but more particularly by the early destruc- 
tion of some of the larvae. Tissues removed from five to six hours 
after inoculation with larvae have shown the larvae surrounded by 
neutrophile leucocytes, which attack and apparently quickly remove 
them. Some of the larvae, however, appear to offer more resistance 
or attract few or no neutrophile leucocytes. The neutrophile leucocytes 
are not found in the tissues removed from five to seven days after 
inoculation. The fact that certain larvae of the same species appear 
to offer more resistance to the attack of neutrophile leucocytes, or show 
less positive chemotaxis, leads one to expect that certain strains or 
varieties of the same species would be more likely to produce granulomata 
under natural conditions.” R 

In discussing the above results the author states: “That these 
larval nematodes are the cause of the granulomatous reaction there 
appears to be no possible doubt.” An analysis of the histological 
changes which would bring about the formation of the naturally 
occurring tumours is then given. 

The author next gives a description of some specimens of the so- 
called “swamp cancer,” a condition affecting horses in the northern 
or tropical portions of Australia. The condition, it is stated, is 
undoubtedly a granuloma due to a reaction of the type most commonly 
seen in animal tissues that have become invaded by some larval or 
adult verminous parasite. No larvae, however, could be found in 
the tissues, but the histology of the lesions affords strong presumptive 
evidence that they were identical in origin with those attributable 
to Habronema larvae. Lewis, who published observations and 
experiments on this condition in 1914 stated that the lesions occurred 
on those parts of the body commonly attracted by Stomoxys calcitrans, 
but thought that it was improbable that swamp cancer was due to a 
verminous infection, although he had noted an eosinophilia in them. 
Bull regards the species responsible as being possibly H. microstoma, 
in which case it would most probably be introduced into the tissues 
by S. calcitrans. Reference is made to the descriptions of the occurrence 
of similar granulomata variously named “summer sores,” “granular 
dermatitis,” ‘‘ estival sores,” “granular sores,” and “ esponja,” 
in countries outside Australia. 

Swamp cancer appears to be a very common condition in the Solo- 
man Islands (in the Pacific Ocean, lat. 7° 8. long. 158’ E.). A number 
of specimens were supplied to the author for examination by Scott 
(John) with the following information :—About 75 per cent. of the 
horses suffer from a form of swamp cancer, which attacks the pasterns 
only. The tumours vary in shape and size from those showing & 
flat raised surface with a diameter of about 1 inch to those showing 
a rounded surface and a size somewhat larger than a cricket ball. 
The lesions do not appear to cause the animal any pain. They are 


‘ 
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very chronic, may last for years, and do not show any particular 
seasonal incidence. The animals for the most part are grass fed, 
work through the day, and are turned out in the horse paddock at 
night. Horses running at pasture appear to be affected in about 
the same proportion as those at work; the horses are mostly used 
for saddle work. The district is comparatively dry but is subject 
to very heavy dews. The area is threaded with tidal lagoons, usually 
closed at the mouth. Horses having no access to swamps or water 
holes are commonly affected. The macroscopic and microscopic 
appearances of the tumours are very similar to those of Habronema 
granulomata in Australia, and the larvae found in the lesions bore 
the same characteristics as those found in Australia and elsewhere. 
It is considered a point of interest that the animals were not kept 
at any time far distant from human habitations so that one would 
expect to find Musca domestica in numbers in their surroundings. 

The author also refers to the description of a condition affecting 
horses known as “ leeches’ in North America, and ‘ bursattee ” or 
* bursati ”’ in India. ' 

Inasmuch as all these growths have been known for many years 
under various local names the author considers that, now the cause 
-of the affection has been determined, it has become necessary to 
introduce a more specific designation. RatLiret introduced the term 
cutaneous habronemiasis (habronemose cutanée). The term habrone- 
miasia has, however, been already reserved for an infection of the 
stomach of the horse by one or all three species of the genus Habronema ; 
in this infection the larvae develop into adults, which become asso- 
ciated with the mucous lining of the stomach or with the submucosa, 
and the term would include any other phenomena incidental to the 
infection. In the cutaneous growths described above, however, there 
is nothing to show that the larvae ever develop as far as the adult 
stage. The author, therefore, prefers to use the term “‘ Habronemic 
granuloma” as the designation of the granulomatous condition 
arising after the invasion of the external mucous membranes or 
cutaneous tissues by larvae of the genus Habronema. 


Kawakamt (Zen). Uber die ‘‘Sunefuto’’ Krankheit des Pferdes. 
{On the “ Sunefuto”’ Disease of Horses.]—-Verhan. der Japan. 
Path, Gesellsch., Tokyo. 1918. Apr. 2-4. Vol. 8. pp. 122-123. 


In the southern part of Japan, especially in the Province of Satsuma 
and Higo, there occurs a particular form of enzootic disease in horses 
known to the natives as “ Sunefuto”’ disease. The word Sunefuto 

. leans an enlarged or thickened leg, and the symptoms are said to 
correspond with those of the various conditions termed in England 
“milkleg” or “ big leg.” Sixteen cases of the disease were examined 
by the author. The symptoms usually commenced with shivering 
and rise of temperature and the pulse was markedly accelerated 
and the appetite diminished. As a rule, one hind leg became swollen 
and in a minority of cases both hind legs were affected. The inguinal 
lymphatic glands were distinctly enlarged and painful. After a few 
days the swelling of the glands and of the hind leg gradually decreased. 
Usually these symptoms recur frequently and as a result a chronic 
thickening remains in one of the hind legs. 
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The author claims to have discovered the cause of the disease in 
the circulating blood of these animals in the shape of a characteristic 
microfilaria, which is clearly visible after staining with Giemsa, 
The organism was 6-7u (mm. ?) long by 2u broad; at two points 
situated at a distance of one third and two thirds of the total length 
from the anterior end are to be seen two deeply stained compact- 
looking bodies. The worm is pointed at both ends and appears dotted 
all over its surface with a series of very fine points. In fixed prepara- 
tions the microfilariae are curved or horse-shoe shaped. Morpho- 
logically these organisms show very distinct differences from the 
larvae of Filaria papillosa. They show considerably more resem- 
blance to the larvae of the filaria which is found parasitic within 
the eyeball of horses and has often been wrongly termed M7icrofilaria 
papillosa by veterinarians. The organism in particular shows a 
very close resemblance to the microfilaria of Ruetnporr. No 
description could be found in the literature, however, which corre- 
sponded completely with that of the parasite found in the disease 
under consideration. 

In order to control his investigations the author examined 115 
apparently healthy horses in the above Provinces. Microfilariae 


were observed in five cases. 


Vecuia (Frank). Chemotherapy of Haemonchosis in Sheep.—Union 
of South Africa, Dept. of Agriculture. 5th and 6th Repts. of the 
Director of Veterinary Research. 1918. April. pp. 377-482. 


Reference has already been made to the author’s preliminary 
investigations upon wire worm infection in sheep [see this Bulletin, 
1917, Vol. 5, No. 1, p. 30]. In the course of that work the. 
morphology and life history of the worm was studied with great 
minuteness with the object of obtaining information that might be 
useful in devising rational methods of treatment, both preventative 
and curative. It was stated in the paper that researches bearing 
upon the control of the infection had already been started, and the 
comprehensive series of experiments, which eventually led to the 
discovery of what is considered to be an easily applicable and highly 
effective mode of treatment, are detailed in the present paper. It is 
impossible to discuss with justice even the outlines of the very 
numerous experiments undertaken in the course of this work, and 
thus merely the author’s general conclusions are summarised. 

Passage of drugs through the alimentary canal of sheep.—In this 
connection, experiments were undertaken with the object of finding 
out, (a) the distribution of the contents of the four divisions of the 
stomach after feeding and after varying periods of fasting, (b) the 
distribution of staining reagents and arsenical compounds along the 
alimentary tract after administration by the mouth, (c) the influence 
which the position of the sheep during dosing has upon the passage 
of drugs, (d) the distribution of drugs in the digestive tract after 
dosing as gauged by that of colouring agents administered sim- 
ultaneously, (e) the distribution of colouring agents after having 
been ingested by the sheep voluntarily, and (f) the distribution of 
drugs along the alimentary canal as indicated by chemical analysis. 
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It would appear from these results that 30 minutes after swallow- 
ing from 10 to 140 c.c. of liquids they are to be found almost entirely 
in the anterior dorsal blind sac of the rumen and in the reticulum. 
After having been swallowed voluntarily the liquids likewise pass 
into these chambers. It seemed as if the passage of liquid directly 
from the oesophagus into the abomasum (observed in only 14 per 
cent. of the cases) were an accidental occurrence probably due to 
the forced swallowing only. When a soluble powder is administered 
it is frequently moistened in the mouth and passed undissolved into 
the anterior dorsal blind sac of the rumen and into the reticulum ; 
sometimes the drug was found close to the passage into the omasum, 
especially when the sheep was considerably excited on account of the 
forced administration. However, in the majority of cases, and 
invariably when the sheep licks the powder, it is dissolved in the 
saliva and the solution passes along in the same manner as liquids. 
When the drug is administered in pill form the pill, if not masticated, 
falls also into the reticulum. A pill was never found directly in the 
abomasum. Not rarely the pill passed into the pharynx and was 
retained for a considerable time and then spat out. A pill made 
with acacia gum is generally found dissolved in 15-20 minutes after 
ingestion. h 

When. the contents of the rumen are normal in volume (about 
2,000 c.c. or over) and in consistency (semi-solid) the revolutions of 
this organ draw away clumps of ingesta with portions of the drug 
from the anterior dorsal blind sac, and the material is then carried 
along the dorsal curvature, the posterior dorsal blind sac, the ventral 
curvature, and is finally mixed with the central portion of the rumen 
content. When the contents are scanty (under 1,500 c.c.) and of a 
fluid nature the drug is sometimes mixed immediately with the contents 
of the reticulum and rumen,—the anterior dorsal blind sac in these 
cases is collapsed or distended by gas, or sometimes the solid drug 
falls into the reticulum only, where it remains for hours. Otherwise 
one hour after having been ingested the drug is mixed up with lumps 
of material in the rumen or uniformly mixed with the entire bulk ; 
the open sulcus omasi is usually also stained and sometimes portions 
of the drug may have started to find their way into the abomasum. 
In from 14 to 2 hours a fair amount of the drug may have reached 
the abomasum. After 2 hours (in 50 per cent. of the cases) the drug 
is found to be uniformly mixed with the stomach contents from 
the rumen to the abomasum. In a few cases the solution was found 
to be more concentrated in the abomasum than in the rumen inasmuch 
as half of the dose given may be found in the former organ. The 
substance given was present in traces or in moderate amount even 
in the jejunum (magenta) and in the large intestine (arsenic). In 
3 hours the drug was found to have reached the jejunum in one hal! 
of the cases recorded and in one case traces were found in the large 
colon, In 4 hours, dyes were always found to be uniformly distributed 
in the four divisions of the stomach and were also present in the 
majority of cases in the jejunum (magenta) ; at this interval, arsenic 
was found in the large intestine. After 5 hours the drug was found 
diluted from the rumen to the ileum and frequently traces were 
present in the large intestine (magenta-arsenic). In from 8 to 10 
hours, in the case of sheep kept without food or water, dyes were to 
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be found from the rumen to the abomasum, but the highest concen- 
tration. was found in the reticulum. Drugs that were not easily 
absorbed could be found in moderate amount in the large intestine, 
In the case of arsenic more than half the dose administered was 
found after this interval in the rumen in 50 per cent. of cases, while 
in 34 per cent. the bulk of the dose was found in the abomasum or 
fe absorbed into the system. In 12 hours the portion of the drug that 

was previously in the reticulum was found to have already gone 
through the abomasum and the part that had remained in the rumen 
i was slowly pushed along the alimentary tract in a weak solution. 
vil The abomasum then contained a weak fairly constant solution of 
the drug (arsenic). In some sheep such as those affected with 















a ih diarrhoea, in which arsenic is for the most part not absorbed in the 
4 i small intestine, a considerable part of the drug may be present in the 
b ie large intestine. After 24 hours a considerable amount of the drug is 
he still found stored in the rumen and reticulum, the remaining portion 


of the digestive tract contains throughout a weak solution of the 
drug. Part of the substance administered is to be found in the 
system (arsenic) and part will have been passed out with the faeces 
(magenta-arsenic) and with the urine (arsenic). In 48 hours, when the 
sheep have been starved during the first day and put on a normal 
diet during the second, staining substances and arsenic may still 
be found in the rumen and colon and in the remaining portions of 
the alimentary tract only traces of the drug are found. 

It was found that when the dose was repeated on the following day 
the main features in distribution of the drug were thereafter very 
similar to those after the administration of the single dose. In three 
days the highest concentration of the drug was again detected in 
the rumen and colon. It would appear that when the function of 
the abomasum and the intestines is not greatly disturbed easily 
observed drugs such as sodium arsenite are for the most part passed 
into the system through the mucous membrane of the abomasum 
and jejunum. It is only in cases of abnormal stimulation of the 
alimentary canal as in diarrhoea that an appreciable amount is passed 
continuously into the large intestine. When one thus desires an easily 
absorbed arsenical compound to exercise a vermicida! action in the 
large intestine one must at the same time administer by the mouth 


























































some drug to act as a purgative on the stomach and small intestine. | 
a Ordinarily, it appears that worms in the abomasum are submitted | 
a to an acute toxic action for the first 5-8 hours after administration | 
ia | of the drug, and to a mild continuous toxic action for at least three | 
ay days after the second dose. 
a i} Action of drugs on Haemonchus contortus in vitro.-In these | 
4 FH experiments the action of various vermicidal substances was tested 
ci upon the different stages in the life cycle of the worm, in a medium { 
mi: which represented as nearly as possible the abomasal contents as 
sf regards viscosity, acidity, and temperature and light conditions, and 
Ma in “5 per cent. and in *05 per cent. solutions. It was found that { 
it mature larvae were more resistant than adult worms. The resistance ( 
t of the latter appeared to increase with age. In saturated solution 
iy. sodium arsenite was found to have a much more toxic effect upon t 
i larvae than did sulphate of copper, Cooper’s dip, arsenious oxide, i 
Rk and a mixture of 1 part Cooper’s dip and 4 parts sulphate of copper. I 
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In ‘5 per cent. solution sodium arsenite was surpassed in its action 
upon the larvae by creosote and lysol. In this strength thymoi, 
beta-naphthol, creosote, and lysol were also three or four times more 
effective upon the adult worms than sodium arsenite. In ‘05 per 
cent. solutions thymol and beta-naphthol were perhaps the most 
effective, but sodium arsenite stood very close and showed a more 
consistent action; creosote and lysol were not so effective. Thus 
it appeared that creosote in a solution of *5 per cent. was much 
stronger than sodium arsenite, yet in a dilution of *05 per cent. was 
much weaker. 

Medicinal treatment—A number of experiments were first performed 
to ascertain the effects of treatment by the administration of one dru 
only, those tested being picric acid, thymol, beta-naphthol, and 
sulphate of copper. It would appear from the results that these 
substances given singly even in fatal doses were never completely 
successful against wire-worms. This opinion, it is stated, has been 
already supported by many workers. 

Attempts at treatment were then made by the use of a combination 
of drugs, viz., arsenical compounds and copper sulphate. The 
arsenical compounds used comprised Cooper’s dip and sodium arsenite. 
The effects were noted when Cooper's dip and sulphate of copper 
were administered in doses repeated daily for three and for two 
consecutive days, and in the case of sodium arsenite and sulphate 
of copper repeated on two successive days. In some preliminary 
experiments it transpired that ewes were more susceptible to arsenic 
poisoning than males. 

It was found that a mixture of Cooper’s dip and sulphate of copper 
when given in a dose of 300 mg. of each substance daily for three 
consecutive days proved effective against the worms, with one 
exception in which the surviving worms were all males and hence 
the sheep would not have been capable of acting as a reservoir. The 
treatment did not prove effective against other nematodes found in 
the small and large intestine. Although these doses did not produce 
any appreciable ill-effects in the majority of cases it was thought 
that under ordinary farm conditions the mortality following upon 
their employment might be heavy. 

It was then decided to test the effects of the administration of 
these two drugs when given for two consecutive days instead of 
three in the same doses. The method of treatment proved completely 
effective for adult sheep; the fact that remnants of old blood clots 
were found on the mucous membrane of the abomasum in four out 
of five sheep killed indicated that the infection must have been a 
heavy one, as had been ascertained by cultural tests prior to the 
treatment. In the case of one lamb infected artificially treated by 
this method it was also successful, except that four adult males were 
left which had probably sheltered in some blood clots. 

In view of the very satisfactory results obtained by this form of 
treatment it became necessary to ascertain its effect upon sheep and 
especially lambs in very low condition as the result of wire-worm 
infestation. The author had found that lambs heavily infected with 
the young stages of the worm might die without showing worms 
in the abomasum, when, as thé result of a marked gastritis, the 
parasites are killed by the presence of abnormal fermentation in 
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the abomasal contents. No other form of gastro-enteritis beyond 
the verminous form existed in the batch of lambs experimented 
upon. It was found that treatment for two consecutive days with 
the drugs in question, each in 300 mg. doses daily, was not fatal 
for 4-8 months old lambs. But, in cases where acute gastritis had 
resulted from the worm infestation the treatment was capable of 
producing ill effects. In addition, this form of treatment was found 
in two cases out of three to have effectively killed the larvae sheltering 
within the small blood clots in the abomasum. 

These two drugs given each in 500 mg. doses daily for two consecu- 
tive days did not cause any ill-effects on 49 sheep, and similarly when 
tested for three consecutive days upon 10 sheep there were no apparent 
ill-effects. Doses of 650 mg. each of the drugs given for three 
consecutive days did not cause any deaths and were well tolerated 
by 239 sheep. All the sheep used were anaemic and in poor condition. 
500, and 650, mg. doses given on two consecutive days were likewise 
found to destroy ali the worms in the abomasum of sheep suffering 
from the last stages of a heavy experimentally produced infestation. 

Some experiments were next performed to test the relative value of 
sodium arsenite and bluestone as compared with the Cooper’s dip and 
bluestone, used above, in sheep artificially infected. Both methods of 
treatment proved completely successful in three series‘of tests. The 
method was found to act favourably also on the worms sheltered in 
the blood clots on the abomasal mucous membrane ; the worms were 
completely removed from the clots after treatment with the minimal 
effective dose. 

Another experiment proved that sodium arsenite when used alone 
was not completely effective for wire worms when administered in 
doses confined to the limits of safety. From these series of tests it 
was concluded that doses of 125 mg. of sodium arsenite and 500 mg. 
of copper sulphate in powder form given on two consecutive days 
were well tolerated by adult sheep and were completely effective 
against the worm infection. Sheep poor in condition and anaemic 
on account of worm infection did not show any appreciable difference 
as regards resistance to the dose from sheep showing an infection of 
average intensity. The exceptional cases in which the parasites 
resisted treatment were not considered worthy of special consideration 
inasmuch as the results of infection under artificial conditions differ 
widely. 

In the course of experiments performed with the object of ascertain- 
ing the minimal effective dose of sodium arsenite-sulphate of copper 
for two successive days it was found that 100 mg. of the former and 
500 mg. of the latter given together in powder form were completely 
effective. When the amount of sulphate of copper was reduced to 
400 mg. the effect was complete except that in the case of one sheep 
3 adult males were found. In these experiments the sheep were 
killed in order to ascertain the results but attempts were also made 
to control the results by making cultures before and after treatment, 
but the results obtained by the latter method were very unsatisfactory 
inasmuch as larvae could be found in cultures made from the faeces 
for up to eight days after they had been killed in the stomach. More 


over, it was found that the number of larvae obtained in cultures 
made from the faeces were not always in proportion to the actual 
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infection. It was found that the results were just as complete after 
administering the drugs in pill form as in powder form, provided 
the pills were swallowed, but pills were found to be more liable to 
be ejected by sheep than the powder. After some further work it 
was then concluded that the dose of 100 mg. of sodium arsenite plus 
500 mg. of copper sulphate was completely effective on heavily infested 
sheep and the dose was provisionally ‘alled the minimal effective 
dose. 

Further work was done in order to ascertain the maximal safe dose. 
200 my. of sodium arsenite and 500mg. of bluestone were found 
fatal in 40 per cent. of the treated sheep, and the dose was therefore 
considered to be above the limit of safety. 150mg. of the arsenite 
and 500 mg. of bluestone were found to be quite safe and were thus 
considered to be the maximal dose below the limit of safety. 
Numerous experiments were then made in order to ascertain what 
doses could be given to lambs within the limits of safety. As a result, 
it was found that the safe dose for lambs of 6-10 months old was, 
sodium arsenite 75 mg., copper sulphate 300 mg; for lambs of 4-6 
months old, sodium arsenite 50 mg., copper sulphate 200 mg. ; for 
lambs from 2-4 months old, sodium arsenite 35 mg., copper sulphate 
140 mg. 

Some work was done with pregnant ewes and it appeared that the 
dosing could be undertaken without danger, but more work, it is 
said, needs to be done upon this point before a definite conclusion 
can be made. 

Form of the medicine.—Experimental work showed that the powder 
form was the most effective provided that the drugs actually passed 
into the stomach. Though the pill form might be more convenient 
for farmers it has a disadvantage inasmuch as the sheep may eject 
fragments of the pill after breaking it up in the mouth. However, 
the administration of the drugs in solution would appear to overcome 
these difficulties ; the maximal safe doses of the drugs given in this 
manner were found to be completely effective. The mixture of 
sodium arsenite and bluestone, however, form a turbid solution in 
water but the addition of a little hydrochloric acid clears up the 
solution and the results were even better afterwards. The mixture 
was thus made up of sodium arsenite 150 mg., bluestone 500 mg., 
hydrochloric acid 15 ¢.c., water 10c.c. The liquid form has also 
the advantage that it is better supported by the mucous membrane 
of the abomasum and if squirted into the mouth by means of a 10 c.c. 
syringe the risks of overdosing are reduced. 

Dietetic requirements during treatment.—In one experiment sheep 
were allowed to feed during the two days of treatment but no water 
was given ; the worms were completely removed from the abomasum 
and the drugs were well supported by the sheep. In another experi- 
ment the sheep were allowed free access to food and water during 
the treatment but this method proved dangerous for the sheep and 
interfered with the effect of the drugs. Another experiment was 
carried out in order to find out whether common salt could be added 
with safety to the average dose of the drug, whilea further experiment 
had the object of ascertaining whether sheep could be allowed free 
access to a “lick.” It was found that the addition of common salt 
to the drugs rendered them toxic and dangerous and, moreover, the 
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evidence seemed to point out that it would be a good precaution to 
remove the common salt “lick ” away from a flock when it is being 
dosed. In this connection the view has already been expressed by 
THEILER that there may be certain local conditions on different farms 
capable of influencing the toxicity of the mixture, and Veglia adds 
that one of these conditions is probably the presence of “ brak 
pans ” (salt. deposits). 

Influence of the weather on treatment._-Experiments were made 
upon the effect of rainy, hot,’ and cold weather upon Merino and 
Persian sheep and lambs during treatment. In the case of Merino 
sheep it was found that they withstood rainy weather very well 
during the treatment. Sub-tropical summer weather proved to be 
not dangerous provided the sheep were kept in the open. Merino 
sheep stood the treatment well during cold weather provided they 
were not too poor in condition. Persian sheep, on the other hand, 
appeared to be particularly susceptible to cold weather while under- 
going treatment. In severe cold weather or in cold rainy weather 
the author therefore recommends that the sheep should be afforded 
protection in a pen during and a few days after treatment. 

Comparative experiments on the therapeutic value of some of the 
more common drugs employed against wire-worm infestation —In 
South Africa the use of copper sulphate was first advocated by 
Hutcneon. Lately Cooper’s dip has been used on a large scale 
following upon the recommendations of THEILER, GRAY, and Cooprr. 
Treatment with beta-naphthol was attempted by Veglia. In America 
coal-tar creosote has been recommended by Stites and Ransoy, 
but copper sulphate is also frequently used on the lines followed in 
South Africa; however, gasoline is the more popular remedy. In 
New Zealand lysol has been recommended by Reakes as being the 
most effective remedy. In Europe lysol has been recommended 
by McFapyean, creosote by Movussu, and carbolic acid by 
Perroncito. Thymol is reported to have given good results in the 
hands of some practitioners in England. Arsenic was reported as 
being most effective by Craic. Picric acid has been recommended 
by some authorities. In order to compare the results of the above 
drugs Veglia tried their action on heavily infested sheep taking care 
that the various sheep used were all of the same breed, were in the 
same state of condition and infection, and kept under similar conditions 
as regards environment. 

The administration of lysol in solution in the dose recommended 
in veterinary therapeutics did not prove effective against the infection 
in any of the three lambs treated. When given in a higher dose, 
and for two days, lysol was not only ineffective in both of the two 
lambs treated, but it also killed one of them. 

Creosote appeared to be rather harmful in two lambs out of five, 
and one was killed apparently by a single dose. From the number 
of worms found on post-mortem examination in all four sheep it 
would appear that the effect of creosote was very slight. 

From the relative number of worms found in the abomasum of lambs 
treated with gasoline it would appear that this substance is superior 
in its effects to lysol, creosote, thymol, and beta-naphthol ; it gave 
rather good results in two cases out of five. 
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Both thymo! and beta-naphthol appeared to produce unsatisfactory 


results. . 
(Control tests in which sodium arsenite and bluestone were used 


gave complete results ; all the worms were destroyed in all the lambs 
treated and the treatment was well supported even by lambs in the 
last stages of worm disease. It, was computed that the efficacy of 
the various drugs used in the experiments could be expressed as 
follows :—-sodium arsenite and bluestone 100 per cent., gasoline 
70 per cent., beta-naphthol 55 per cent., thymol 50 per cent., creosote 
20 per cent., lysol 10 per cent. 

(It would have been interesting if the author had been able to work 
out in this experiment the comparative value of treatment with 
copper sulphate alone, for this method appears to be one vouched 
for in the more recent writings of American workers (see this Bulletin, 
1918, Vol. 6, No. 2, pp. 103; 1919, Vol. 7, No. 2, p. 69).—-Eb. ] 

Comparative anthelmintic value ‘of some arsenical compounds. 
Three arsenical compounds mixed with bluestone, all in powder 
form, were tested, viz., arsenious oxide, arsenic oxide, and sodium 
arsenate, and compared with sodium arsenite. The doses used 
were the chemical equivalents for sodium arsenite. It appeared 
from the experiments that none of the arsenical compounds used 
was as effective as sodium arsenite. 

Method of dosing sheep for wire-worms.—The experience gained in 
the course of these investigations indicated that no appreciable 
difference in the passage of liquid drugs through the stomach was to 
he noticed whether the sheep were dosed in the standing position or 
on their haunches. The standing position is recommended ov the 
grounds of facilitating labour. 

For the convenience of the sheep farmer the finely ground powder 
consisting of one part of sodium arsenite to four parts bluestone is 
put up in tins containing sufficient for dosing 100 full-grown sheep. 
He can also purchase spoons so constructed that when filled to the 
level of the edge with powder they hold the correct dose. Five 
sizes of spoons are supplied, differentiated by the number of notches 
on the handle, and each size contains the dose sufficient for admin- 
stration to lambs or sheep during certain periods in their age. The 
dose is filled from a bowl and a levelling blade is drawn across the 
surface of the spoon. The dose is then emptied into an ordinary 
teaspoon which is again emptied into the mouth of the sheep as far 
back on the tongue as can be conveniently reached. This precaution 
is necessary for, even, after careful dosing, in a large flock about 1 per 
cent. of the sheep are found to have their lips discoloured by the 
drug. An important point is not to “tap” the measuring spoon 
when lifting the powder. 

Some work was performed in order to find out what was the best 
dye to add to the powder in order to enable farmers to distinguish 
dosed sheep from sheep not dosed, and in this way to avoid the 
danger of dosing the same sheep twice during the same morning. 
It was found that the best results were obtained by the addition 
of a 2 per cent. violet dye to the standard dose of the powder. The 
staining effects of this dye could be noticed for at least four hour: 
after dosing the sheep. , 

(648) 
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The administration of the drugs in liquid form has been referred 
to above. If the two doses of arsenite and bluestone are mixed 
together in 10 c.c. of water the solution is turbid although each drug 
alone dissolves completely. By the addition, however, of 4 per cent. 
of hydrochloric acid the solution becomes clear. A packet of powder 
containing 100 single doses may thus be dissolved in a litre of water 
with the addition of 14 ¢.c. of hydrochloric.acid (1°13 to 1:16 sp. g.) 
This solution remains fit for use for several months if kept in a well 
stoppered glass or enamelled vessel. The liquid may be administered 
when the sheep is standing in its normal position or when placed on 
its haunches. The liquid dose is easily squirted into the mouth by 
means of an ordinary graduated syringe of 10 c¢.c. capacity. The 
doses are, for lambs 2-4 months, 3 ¢.c.; lambs 4—6 months, 4 c.c. ; 
lambs 6-10 months, 6 c.c.; 2-toothed sheep 8 c.c.; and, for full- 
grown sheep, 10 c.c. of the mixture. The dietetic method to be 
adopted during the treatment is, similar to that recommended above 
for the drugs in powder form. The author is of the opinion that the 
effect of the dose on the worms is perhaps slightly weaker than that 
of the powder dose and the local effect on the mucous membrane 
of the stomach is also not so strong. The liquid dose is, however, 
said to be easily administered and there appears to be no danger 
of its passing into the lungs; some dosings with the liquid were 
purposely carried out in a very clumsy way with the object of squirting 
the solution into the trachea, but this failed in every instance. The 
dose, however, was found to produce rapidly fatal results when 
injected intra-tracheally. 

Some experiments were made in order to find out the relative 
effects of administering the liquid dose by the mouth and directly 
into the rumen through the abdominal wall and into the abomasum. 
It was found that after giving the liquid by way of the mouth the 
treatment was completely effective in all four cases. The adminstra- 
tion of the liquid dose through the rumen was ineffective tn all three 
cases. By way of the abomasum it was completely effective against 
the worms but killed three out of four sheep treated, while the 
remaining one showed on post-mortem examination after slaughter 
a very severe gastro-enteritis. In the course of these experiments 
it was noticed that when sheep were partially starved the rumen 
was somewhat collapsed and it was dangerous to inject the dose 
direct!v into the peritoneal cavity. A sheep into which the dose 
had been accidentally injected intra-peritoneally died within 6 hours 
of acute peritonitis. It was also found that unless the abomasum 
was full this organ became displaced by the pressure exerted by the 
other portions of the stomach so that if an injection was made 
slightly behind the xiphoid cartilage or a little below the right 
costal arch the liquid would either enter into the reticulum or 
into the anterior-dorsal blind sac of the rumen, or in between the 
two. 

Treatment applied on farms.—With the object of controlling the 
experimental results obtained in the laboratory and_ before intro- 
ducing the method to the notice of the South African farmers 
arrangements were made for the treatment to be carried out on a 
large scale on different farms in the Transvaal and in the Orange 
Free State. Particulars with regard to these are detailed in this 
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section and the results appear on the whole to have been highly 


satisfactory. 

Eradication of Haemonchus contortus infection from a flock and 
from the pasture—A. treatment which kills all the wire-worms in 
infected sheep affords the possibility of working out a method of 
treatment. which will, when applied repeatedly during the year, 
eradicate the infection from both the flock and the pasture. 

In order to evolve such a method it was important to know how 
long a sheep which has been successfully treated can run on an infected 
farm without becoming infected again, and also what length of time 
elapses between the new infection and the presence of the worm 
eggs in the faeces. It was found in the course of this work that 
sheep could be successfully re-infected with worms 48 hours after 
treatment with a double dose. Young lambs passed the eggs of 
the worm in the faeces 20 days after infection with the larvae. In 
adult sheep it was difficult to state whether the first few eggs passed 
in the faeces, after a reasonable time had elapsed since artificial 
infection, were those of the injected worms or were due to some other 
infection. But, on the 23rd day after infection the presence of the 
eggs in the faeces was detected with certainty in 20 per cent. of the 
cases and on the 31st day numerous eggs were present in the faeces 
of all the sheep examined. The eggs of the worm were found to 
be fertile as soon as the female started laying ; thus it would appear 
that in order to eradicate wire worm infection in adult sheep not more 
than 20-30 days should elapse between successive treatments. From 
the results obtained in the case of young lambs it would appear that 
they should be dosed every17—20 days, but as under ordinary farming 
conditions such young lambs are very seldom heavily infested there 
isno need to apply this principle in practice. It has to be remembered 
that the period of 23 days probably represents the shortest period 
during which H. contortus passes through its stage of development 
in adult sheep. From the results of two experiments it was found 
that practical results could be obtained by treating the sheep once 
a month and from another it appeared that the double dose treatment 
was perhaps too severe if repeated monthly (it did not cause any 
mortality but retarded the normal growth of the sheep); another 
piece of work indicated, however, that a single dose repeated monthly 
was sufficient to kill all the worms acquired by the sheep during 
the preceding 30 days. 

Treatment of goats for wire-worms.—A number of laboratory experi- 
ents were made upon the degree of tolerance exhibited by goats 
towards the above medicaments. It was found that goats, on account 
of their being more excitable than sheep, were better dosed in the 
standing position. The dose for sheep issued by the Onderstepoort 
Laboratory either in powder or in liquid form was well supported 
by all the goats treated. 

[This work is supplemented by a very valuable article by GREEN 
(Henry H.) on: “The Fate of Ingested and Injected Arsenic in Sheep, 
with Special Reference to the Treatment of Haemonchosis,” pp. 483- 
588. This article is concluded with reprints of the directions issued 
‘0 stockowners for the administration of the drugs, and a summary 
of the life-history of the wire-worm is also given, ] , 
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FiLHo (Pereira) and Pinto (Cesar Ferreira). Notas sobre a distribuicao 
geographica dos helminthos no Rio Grande do Sul. i. Identificacao 
do Ocesophagostomum radiatum (Rudolpi, 1803) em Bovinos da raca 
Zebu (Bibos indicus). [Notes on the Geographical Distribution 
of Intestinal Worms in the State of Rio Grande do Sul. i. Identi- 
fication of Ocesophagostomum radiatum in Bovines of the Zebu 
Race.] Brazil Medico, 1919. April. 19. Vol. 33. No. 16 
p. 124. 

An account of the discovery in the small intestine of a Zebu bullock 
(Bibos indicus) of a nematode worm and its helminthological diagnosis 
as Ocsophagostomum radiatum. Infestation of bovines by this 
parasite, of the sub-family Ankylostominae, was first demonstrated 
by Drecuster of Munich. The condition is known as “nodular 
disease,” folliculitis caseosa, oesophagostomosis intestinalis, dochmiosis 
or ankylostomosis larvaria, &c. Its symptoms are intense diarrhoea, 
wasting, anaemia and general cachexia followed by coma and death 
in from 2 to 3 months. 


SamBon. A Newly Recorded Horse-Leech Pest. West Africa. 1918. 
Aug. 3. {Summarised in J/. Trop. Med. & Hyg. 1918. Aug. 15. 
Vol. 21. No. 16. p. 172.] 

* Of the many pests which afflict West Africa there is one not hitherto 
recorded, a large horse-leech (Limnatis africana) about five inches long 
when fully extended. It is seen in the bush on man, dog and monkey, 
attached to the mucous membrane of the nasal cavities, with the anterior 
part of its body often extended and dangling from the nostril like a rat's 
tail. It is taken into the system whilst drinking, and is said to occasion 
great debility and sometimes serious illness. A much smaller species 
(L. nilotica) is a well-known and dangerous parasite of horses, cattle 
and man throughout the Mediterranean region. 


DE Kock (G. v. d. W.). Notes on the Intoxication by Gastrophilus Larvae. 
Union of South Africa, Dept. of Agriculture. 5th and 6th Repts. 
of the Director of Veterinary Research. 1918. April. pp. 649-694. 


The work detailed in this article was inspired by the assertions 
made by the SeypERHELMs (V. R. & K.) of Strasburg (1914), and 
of Rres, to the effect that equine infectious anaemia was a disease 
attributable to the toxic action of bots. At the commencement of 
his paper the author summarises the information published on the 
effects which the body fluids of worms and of bots and warbles are 
capable of exerting upon their hosts [references to such literature 
may be found in this Bulletin, 1914, Vol. 2, No. 4, p. 188; 1916, 
Vol. 4, No. 3, p. 124; 1917, Vol. 5, No. 2, p. 109; 1918, Vol. 6, 
No. 4, p. 234]. 

The method adopted by the author in the course of his experiments 
was tu collect Gastrophilus larvae from horses and donkeys at post- 
mortems, separate them from ingesta, etc., by washing well in tap 
water, and then place them with some clean tap-water in a flask 
which was kept in an ice box or in cold storage, where they were kept 
until required for experiment. 

Watery extracts were used for most of the experiments and these 
were prepared as follows :—-The larvae selected were pounded up 
in a mortar into a pulp to which was added normal saline solution 
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in the proportion of about 1:20; the whole was thoroughly mixed 
and then passed through muslin. The filtrate or so-called watery 
extract thus obtained was opaque and varied from a light dirty grey 
to a dirty brick red. In some of the experiments the watery extract 
was further passed through a filter paper and then through a Berkfeld 
filter, the fluid thus obtained being termed the “ filtrate.” The 
horses utilised for the different experiments belonged to two classes, 
viz., (a) horses immunised with one or more horse-sickness viruses 
and which could not be utilised for the preparation of anti-horse 
sickness serum either on account of their condition or through being 
too small for that purpose ; (b) horses regarded as susceptible to horse- 
sickness, which were used in those experiments where attempts were 
made to transmit horse sickness by means of the watery extracts of 
Gastrophilus larvae. Injections were performed either subcutaneously 
or intravenously in the large animals, and subcutaneuusly, intra- 
peritoneally, intravenously, or sub-durally in the small animals. 
A careful record of the varying symptoms shown after the injections 
is given in the case of each animal experimented upon. 


Intoxication by Gastrophilus larvae. 


In a preliminary experiment carried out in order to ascertain 
whether the watery extracts could produce symptoms of intoxication 
when injected intravenously, two horses, injected with extracts from 
30 and 60 bots, respectively, developed hyper-acute symptoms which 
resulted in death within half an hour. 

A test was carried out in order to find out the largest quantity of 
extract that could be given to a horse intravenously, subcutaneously, 
or by drenching without causing the death of the animal. Three 
horses were injected intravenously, in each case with the extract 
from a single bot and 20 ¢.c. normal saline solution. The first horse 
received the total extract from one bot and it died of an acute 
intoxication in about 45 minutes ; the second horse was given about 
‘oth of the total extract obtained from a bot and it showed very slight 
symptoms of an intoxication lasting about 10 minutes; the third 
horse was given about half the total extract obtained from a bot 
and it showed acute symptoms of intoxication which lasted about 
three hours. 

Five horses were injected subcutaneously with varying quantities 
of extract, but the results obtained were very irregular. The extracts 
obtained from 20 bots were capable of producing a fatal intoxication 
in two horses, whereas the same quantities injected into two other 
horses produced only slight symptoms. In one of these experiments 
a horse injected with extract from 20 larvae showed far more acute 
symptoms than another horse moculated with the extract from 100 
larvae. Two more horses each injected with the extracts from 20 
larvae showed no symptoms of an intoxication. The abscesses 
which formed at the seat of inoculation are said to have had a very 
offensive and somewhat characteristic odour. 

Two horses were drenched with bot extract. One horse which 
was given the extract of 500 Jarvae showed very slight symptoms 
of an intoxication which lasted about 15 minutes ; the other drenched 
with the extract of 1,000 larvae showed very acute symptoms of an 
intoxication which lasted about four days. 
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The efiects produced by the injection of the body extracts into 
mules, donkeys, cattle, sheep, goats, dogs, rabbits, and guinea-pigs 
are next described. 

Symptoms of an intoxication occurred in the mule similar to those 
observed in the case of the horse. Two mules injected intravenously 
with extracts from one and five larvae, respectively, developed acute 
svmptoms, including marked diarrhoea, but the symptoms passed 
off in each case. 

The symptoms produced in donkeys were also similar to those 
observed in horses except that they were decidedly less acute. One 
donkey inoculated intravenously with the extract of five bots showed 
slight symptoms while a donkey similarly injected with the extract 
of 25 bots showed somewhat more acute symptoms. 

Three cattle injected intravenously with the extracts of 1, 10 and 
30 bots, respectively, showed no symptoms of intoxication. 

Four sheep injected intravenously with the extracts of 1, 5, 10, 
and 30 bots, respectively, showed acute symptoms of intoxication 
resulting in the death of one sheep (receiving 30 larvae) in 17 minutes, 
while the others recovered in about two hours. The severity of the 
symptoms produced did not seem to be proportional to the quantity 
of extract injected. The sheep injected with the extract of one 
bot showed more acute symptoms than the sheep injected with the 
extract of 10 bots. Symptoms developed within a few minutes 
after injection, manifested first by licking movements, followed by 
inspiratory and expiratory dyspnoea, accompanied by salivation and 
watery discharge from the nostrils together with muscular weakness. 
The animals passed first through a period of excitement which was 
followed by a period of depression. 

A goat injected intravenously with the extract of one bot showed 
slight symptoms which passed off in about half an hour. ‘Two more 
goats injected intravenously with the extract of five and 10 bots, 
respectively, showed symptoms of an intoxication commencing a 
few minutes after injection and lasting about 10 hours. The symptoms 
were of a similar character to those observed in the sheep but they 
were not so acute. 

Of three dogs injected intravenously with the extract of 5, 10, and 
20 bots, respectively, the first showed no symptoms, the second 
vomited twice within two minutes but showed no other symptoms, 

while the third dog showed no symptoms. 

In the case of rabbits injected intravenously no symptoms of an 
intoxication similar to those observed in horses directly after the 
injection were noticed. However, when given in sufficiently large 
doses the extracts proved to be very fatal; death took place at the 
earliest after the 17th hour and occurred up to the 5th and 7th days. 
The course of the disease and the post-mortem findings pointed 
to a bacterial infection, introduced with the non-sterile extract, as 
the cause of death. When injected subcutaneously no symptoms 
of an intoxication were produced. Abscesses formed at varying 
periods after the injection due to the injection of the non-sterile extract. 
Intraperitoneal injection likewise failed to set up any immediate 
symptoms of an intoxication. Of eight rabbits thus injected three 
died after 26, 48, and 72 hours respectively, the cause of death being 
attributable to a bacterial invasion. 
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In the case of 12 guinea-pigs injected in different ways no symptoms 
of an intoxication were observed immediately after the injection. 
After subcutaneous injection the guinea-pigs thrived well but 
developed large abscesses at the seat of inoculation ; after intra- 
peritoneal injection the guinea-pigs died of peritonitis. It was 
rather remarkable, however, that the guinea-pigs were injected in 
these cases with about five times the dose capable of producing an 
immediately fatal intoxication in horses after intravenous injection. 

Another experiment was performed in order to obtain confirmatory 
evidence that the fatalities in the rabbits and guinea-pigs were 
actually due to a bacterial infection and not to the toxic action of 
the bot extract itself. Rabbits were injected intravenously with 
filtrate obtained by passing the extract through a Berkfeld filter 
while at the same time the same number of rabbits were injected 
with the extract from which the filtrate was prepared ; 12 guinea- 
pigs were injected subcutaneously, and one horse intravenously, 
simultaneously, with the filtrate. 

The three rabbits each injected with 3 c.c. of filtrate developed no 
symptoms. The three rabbits injected with 3c.c. of extract died 
after the 19th hour ; micro-organisms were discoverable in the blood 
and tissues after death. The 12 guinea-pigs each injected with 3 c.c. 
of filtrate showed no symptoms. The horse injected with 50 c.c. 
of filtrate developed acute symptoms of intoxication and was dead 
within 13 hours. 

From the above experiments one has therefore to infer that bots 
contain toxins capable of producing very definite symptoms when 
given to the horse, either subcutaneously, intravenously, or by the 
mouth. Similar symptoms, but less acute in character, may be 
observed in the mule and donkey. In sheep and goats symptoms 
of an acute intoxication may also be seen differing but slightly from 
those noted in the horse. No symptoms are observable in dogs, 
cattle, rabbits, and guinea-pigs. 

The symptoms in the horse exhibited variations in the different 
cases ; they became manifest within a couple of minutes and in horses 
that did not succumb they disappeared in from 2 to 6 hours. The 
horse first exhibits a feeling of nausea, yawning, shaking the head 
and body, licking the lips, irritation of the skin (rubbing the nose 
against the legs or on posts), followed by restlessness, moving 
from side to side, lifting and shifting the legs in position frequently, 
swishing the tail and looking and biting at the flanks. Respiration 
increases in frequency and becomes more laboured, leading to dyspnoea. 
These symptoms are accompanied by tenesmus. The animal becomes 
prostrated, and wears an anxious look. At the same time there is 
profuse sweating and salivation, frequent micturition and defaecation, 
the faeces gradually become more and more watery in consistence, 
there is a watery discharge from the eyes and nose. The animal 
then enters the stage of collapse; the skin becomes cold, but the 
temperature taken per rectum remains normal; the pulse which is 
small and frequent becomes imperceptible. The injected mucous 
membranes become somewhat cyanotic. The animal sways and 
Staggers, goes down with convulsions, and dies almost immediately. 

In these cases which do not succumb the period of restlessness is 
followed by a period of depression and exhaustion. Improvement 
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in respiration and pulse soon sets in and the animal appears to recover 
from the more acute symptoms in from 2 to 4 hours, but still remains 
dull and does not feed or feeds but little. 

In the case of horses injected subcutaneously very painful swellings 
usually form within 24 hours. These eventually become abscesses 
discharging a very disagreeable, offensive, but somewhat characteristic 
yellowish granular material; this was sometimes somewhat blood- 
stained. In a few cases a secondary swelling developed accompanied 
with slight fever, but the swelling and fever disappeared in about 
three days. 

No, specific changes could be seen post-mortem in fatal cases. 
Heart lesions were invariably present. Im some cases there were 
ecchymoses of the epicardium and of the endocardium of the right 
and left heart. In others there were only slight ecchymoses of the 
left endocardium. In two cases bots were present in the stomach. 
There were no other noticeable lesions. The author discusses the 
various theories which have been put forward to account for the 
mechanism of these intoxications, in particular that which ascribes 
the symptoms to anaphylactic changes. 

In South Africa only three species of bots have so far been identified, 
viz., Gastrophilus equi, G. pecorum, and G. nasalis. G. haemorrhoidalis 
has not yet been encountered ; the SEYDERHELMS maintained that 
the toxic action of this species was more accentuated than that of 
G. equ. 

It had been found impossible to ascertain the minimum number of 
bots that would prove toxic for horses by subcutaneous injection of 
their extract. The author endeavoured to find out approximately 
the relative toxicity of the various South African species by 
inoculating horses with extracts obtained only from full-grown 
larvae, and in the case of each species an equal weight of larvae was 
taken. 

Of two horses each inoculated subcutaneously with the extract of 
(6°2 grammes G. nasalis larvae one showed very acute symptoms and 
died within three quarters of an hour, while the other showed very 
slight symptoms and recovered in two hours. 

Of two horses each injected subcutaneously with the extract of 
6.2 grammes of (, equi larvae one showed very acute symptoms and 
died within three quarters of an hour while the other showed very 
slight symptoms and recovered in two hours. 

Of two horses each injected subcutaneously with the extract of 
6°2 grammes G. pecorum larvae both animals showed slight symptoms 
of an intoxication and recovered within two hours. One of these 
horses was afterwards re-injected with the same dose of G. pecorum 
larvae and showed similar symptoms. This horse was still later 
re-injected subcutaneously with the same dose of G. nasalis 
larvae (viz., larvae from the same lot as those which caused 
the death of the horse mentioned above) and showed no 
symptoms. 

It seems from the above that there is no appreciable difference in 
the toxicity of the different South African species of bots. 

But, horses appeared to exhibit a very distinct variation 
in individual susceptibility to the toxic effects of any of these 


species. 
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Transmission of Equine Pernicious Anaemia by means of Gastrophilus 
Larvae. 


At Onderstepoort statistics were compiled in order to determine 
the frequency of bots in the stomachs of horses that had died at the 
Laboratory of diseases other than infectious anaemia during the 
period October 1915 to March 1917. Gastrophilus larvae were 
present in 95 horses in good condition, 239 in fair condition and 177 
in poor condition. Gastrophilus larvae were not present in 20 in 
good condition, 60 in fair condition, and 54 in poor condition. ‘Thus, 
82 per cent. of the good conditioned horses, 80 per cent. of the fair 
conditioned horses, and 76 per cent. of the poor conditioned horses 
that had died at the laboratory of diseases other than infectious 
anaemia harboured bots. 

Ries had also referred to the frequent occurrence of verminous 
aneurism of the anterior mesenteric artery in cases of infectious 
anaemia. Statistics were compiled at the Laboratory in order to 
determine the frequency of these lesions in horses that had died 
from diseases other than infectious anaemia during the period June 
1916 to July 1917. The aneurism was present in 34 horses in good 
condition, 79 in fair condition, and 87 in poor condition. There was 
no verminous aneurism in 12 horses in good condition, 32 in fair 
condition, and 9 in poor condition. Thus 74 per cent. of the good 
conditioned, 71 per cent. of the fair conditioned, and 90 per cent. 
of the poor conditioned horses that had died of diseases other than 
infectious anaemia showed the presence of aneurisms. ‘These figures 
therefore furnish strong evidence against the contention that infectious 
anaemia is dependent upon the presence of bots or strongyles in the 
affected horses. Moreover, in none of the experiments related above 
were any symptoms of the disease observed as the result of the 
inoculation of watery extracts of bots which had been collected 
from horses dead from disease other than infectious anaemia. 

However, it was of interest to determine whether infectious anaemia 
could be produced in susceptible horses by the injection of watery 
extracts of bots collected from horses that had died of this disease. 
This was, in fact, found to be the case. Two horses injected with 
extracts of bots from infected horses developed the disease, which 
ran an acute course resulting in death in one animal, and a chronic 
course in the other. 

Similarly, an experiment was carried out in order to ascertain 
whether the watery extracts of bots collected post-mortem from 
horse-sickness carcases could produce horse-sickness when injected 
into susceptible horses. Out of three horses injected with such 
extracts two died of horse-sickness and the other horse died of what 
was suspected to be senility and poverty, but its blood was not tested 
to exclude horse-sickness. 

_Another experiment was made in order to find out whether the 
filtrate obtained by passing the watery extract of bots collected 
post-mortem from a horse dead of infectious anaemia through a 
Berkfeld filter could produce the disease. Three horses were injected 
‘subcutaneously with filtrate. One horse subsequently showed no 
‘symptoms. The second horse showed somewhat doubtful symptoms 
and the control horse injected with its blood also showed doubtfu! 
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symptoms. The third horse showed definite symptoms of infectious 


anaemia. 
It still remained to be determined whether the watery extract of 
bot flies hatched from pupae obtained from infected horses could 
produce symptoms of intoxication and also infectious anaemia. The 
flies were bred out from nine larvae collected during the season 1915- 
1916 from three clinically recovered horses, which were subsequently 
proved to be still virus carriers. The flies were preserved in about 
30 c.c. of 25 per cent. glycerine, the whole mass was then pounded 
up in a mortar and passed through muslin; 70 ¢.c. of normal saline 
solution was added to the filtered glycerine extract and the resulting 
i mixture inoculated. No symptoms were exhibited after the injection 
i beyond a local swelling at the seat of injection. It is stated, however, 
HI that no conclusions could be drawn from this experiment imasmuch 
as a sufficient number of pupae could not be collected from the faeces 
un of the affected horse. Further experiments in this connection could 
rl not be carried out as no adult flies bred from pupae were available. 
au It was again of interest to find out whether horse-sickness could 
be transmitted in a comparable manner. Of five horses injected 
mei with the filtrate obtained by passing the watery extract of bots 
collected from horses dead of horse-sickness through a Berkfeld 
filter none contracted the disease. One of the five horses proved 
h to be immune whereas all the rest developed horse-sickness subsequent 
to an infection with virulent horse-sickness blood. The injections 
were made with doses of filtrate varying from 20 c.c. to 250 ¢.c. It 
if ! is suggested as being very likely that the horse-sickness virus remained 
Hi | behind and became fixed to some of the non-filter passing substances 


present in the extract. 





















GEDOELST (L.). Inventaire d’une collection d’oestrides africains, 
Hi [Inventory of a Collection of African Oestrids.|-—Bull. Entom. 
I} Res. 1919. July. Vol. 9. Part 4. pp. 333-340. 

The oestrid larvae described in this note were collected from various 
parts of the African Continent and submitted for identification by 
Dr. Guy A. K. Marsuatt, Director of the Imperial Bureau of Ento- 
\ mology, London. They belong to four of the sub-families constituting 
i those dipterous insects commonly known as oestrids, viz., the 

Gasterophilinae, Oestrinae, Hypoderminae, and Cobboldiinae. The 
iy! list examined comprises 14 species, of which one is identified as a 
new species, Oestrus interruptus. This new species was encountered 
in seven lots of bots obtained from the nasal cavities of various species 
bi of antelope in Portuguese East Africa, Uganda and Nyasaland. 
i A table is given in which are represented 53 different species of 
iM oestrids now identified from Africa, together with the hosts infested 
aM by their larvae and their geographical distribution. 
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ie NutTau. (George H. F.). Observations on the Biology of the Ixodidae. 
ii | Part III. Dealing with the Behaviour of the Sexes in 

hy Amblyomma hebraeum, Hyalomma aegyptium and Rhipicephalus 






Bilt 
Yad bursa when upon the Host.—Parasitology. 1919. Oct. Vol. Il. 
a Nos. 3 & 4. pp. 393-404. 

it The experiments recorded in this paper were conducted with a 





view to supplementing the biological studies on ticks previously 
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published by the author in the above Journal (Vols. 6 and 7), and more 
particularly to acquire a knowledge of the behaviour of the sexes 
on the host. For this purpose ticks belonging to the above three 
genera were employed since their behaviour was likely to differ more 
widely than in the members of one genus, although it is recognised 
that some members of certain genera may differ more widely in their 
habits than do the species to which this communication relates. 

The adult ticks were placed upon a ram’s scrotum enclosed in a 
canvas bag of a suitable size ; the individual ticks were marked with 
various identification marks and a very considerable number of 
observations made upon their behaviour. The author thus sum 
marises his observations :— 

“Amblyomma hebracum males anchor immediately when placed in a 
hungry state upon the host. The females will not do so as a rule in 
the absence of previously anchored males. Usually the males do not 
move or scarcely move when once anchored on the host, they may continue 
to remain attached to the host for months after the females have dropped 
oft gorged. The males, after having fed for a few days, show signs of 
sexual excitement in that they ereet their bodies away from the host 
and extend their legs, whereby, without releasing their mouthparts from 
the host’s skin, they seize and hold any females that chance their way. 
The males become excited when the skin of the host in their vicinity 
is handled, no females having been near them for months. To copulate, 
the males must necessarily release their mouthparts, and this may at times 
lead to their shifting their position. They may occasionally shift to a 
fresh anchorage in company with their females, or they may shift a few 
mm. when apparently alone. A male may copulate with several females. 
The coloration of the male changes after prolonged sojourn upon the 
host (77-141 days). 

“After feeding for 2-8 days or more, the females wander and are 
grasped by anchored males so that the ticks’ ventral surfaces are apposed, 
and in this position the female proceeds to feed with her mouthparts 
puncturing the skin of the host in close proximity to those of the male. 
Copulation takes place in due course, the male temporarily removing his 
mouthparts from the host for the purpose. A female may seek two 
males in succession but usually one male appears to suffice. Females 
feed very slowly in the absence of males, they gorge rapidly when fertilised, 
and, when fully gorged, usually abandon the host without delay. Depend- 
ing upon their having access to males and access to a more or less adequate 
food supply from the host, the females remain upon the host for 4-25 
days before dropping off in a gorged condition. 

* Hyalomma aegyptium males anchor immediately when placed upon the 
host. In the absence of females they remain fixed or change their 
position but slightly at long intervals of time. When hungry males and 
females are placed together upon the host, they proceed to suck blood 
at ones, and, after a preliminary feed lasting five or more days, the males 
wander in search of females. A male may copulate with several females. 
emales placed in close proximity to males cause these to become excited 
(asin A. hebraeum). The females as a rule do not change their anchorage 
upon the host from start to finish, being sought by the males. The 
latter stay upon the host indefinitely (122 or more days) after the gorged 
and fertilized females have dropped off. 

“ Rhipicephalus bursa males and females, when hungry, proceed to 
leed at onee when placed together upon the host. After remaining 
lixed for 3-5 days, the males seek anchored females. The males may 
seek a number of females in succession, usually feeding for some days 
pnor to seeking a fresh female. Males continue to wander from anchorage 
'0 anchorage in the absence of females, they may thus wander about 
lor 86 days or longer after the females have abandoned the host. A 
male may copulate with several females. 

The behaviour of the sexes differs therefore in the three foregoing 
species. In A. hebraeum the females seek the males, in H. aegyptinum 
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and R. bursa the males seek the females. In all three species the males 
remain upon the host indefinitely after the females have dropped off. 
In R. bursa the males continue to wander about from anchorage to 
anchorage long after the females have left, whilst ini A. hebraewm and 
H. aegyptium the males stop their wandering entirely or shift but slightly 
at longer intervals of time. 

“The predominance of male ticks of any specics upon a host under 
natural conditions is accounted for by their staying on and accumulating 
upon the host whilst successive lots of females drop off. As an example 
| may mention that I have seen camels in Biskra on which only males 
of H. aegyptium could be found; these males must have been a long 
time upon the camels because their scutums were polished and scratched, 
the rugose surface so characteristic of the young male tick having been 
worn away. 

* Copulation in all three species was observed on several occasions 
upon the host, the process lasted 10 minutes or longer and was similar 
to that described by me for Ornithodorus and Ixodes. 

** Since the liability to injury increases with the degree of engorgement 
of the female tick, it is a great safeguard to her that she attains the full 
state of engorgement rapidly at the end of her feeding period and that 
she drop from the host promptly.” 


SrockMAN (S.). Louping-Ill: Duration of the Infectivity of the Ticks. 
—Jl. Comp. Path. & Therap. 1919. Dee. Vol. 32. No 4. 
pp. 283-285. 


Reference to the author’s investigations which led definitively to the 
incrimination of ticks as transmitting agents in louping-ill has 
already been made in this Bulletin [1918, Vol. 6, No. 4, p. 251]. 
The period during which the ticks remain infective was considered 
to be a point of practical importance. If ticks soon lost their infec- 
tivity it would be easy to rid pastures of infection by keeping sheep 
away from them until the virus had disappeared from the bodies of 
the ticks. 

It is known that these ticks (Ixodes ricinus) may remain alive even 
when not fed for a year or more, and, moreover, the author had 
already found that if infected pasture were fenced in and kept free 
from sheep for a year cases of louping-ill reappeared upon re-stocking 
the land. This would suggest that the tick remains a carrier of 

. infection throughout the whole of the stage in its life cycle in which 
it has been proved to be infective. 

In this paper the author describes a series of four experiments 
which lend direct support to this view, and, moreover, the results 
prove that measures of eradication based upon the so-called “ starving 
out” of ticks are impracticable on account of the length of time 
the pastures would have to remain free of stock. 

In the first experiment a ram was successfully infected by the bites 
of four adult ticks which had fed about a year previously as nymphs 
on a case of louping-ill. The nymphs had moulted about two months 
after having imbibed the infected blood. The ram in this experiment 
was proved by inoculation of its blood into a susceptible lamb to 
have become actually infected. Similar results are stated to have been 
obtained in further tests of this kind, which thus show that ticks 
engorged as nymphs on acutely infected sheep become after moulting 
carriers of infection in the succeeding adult stage. 

In the second experiment a lamb was bitten by four ticks which 
had engorged a little less than twelve months previously as nymphs 
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on an infected lamb. In this test, however, the nymphs had only 
just moulted into the adult stage when they were used in 
the attempt at infecting the susceptible lamb. There was no 
reaction and the result was entirely negative. Fifteen days later 
five ticks of the same moult were placed on this lamb; the result 
was again entirely negative. Six adults of the same moult were 
15 days afterwards placed on another susceptible lamb, with the same, 
negative, result. ; 

In the fourth experiment 11 adult ticks belonging to the same lot as 
those used in the two preceding experiments were allowed to feed on 
a susceptible lamb, but the period after the moulting in this case 
extended up to 58 days. The lamb reacted after 10 days, the tem- 
perature on the sixteen subsequent days fluctuating between 108°8 
and 104° F., and “chromatin bodies”? were present in the blood 
after the 5th day of the reaction. 

These last three experiments would indicate that the virus does 
not become active within the tick until a certain interval has elapsed 
after the moult. Otherwise one would have to assume that only a 
small proportion of ticks that have engorged on infected sheep become 
carriers ; but, this cannot be the proper explanation for the author 
had already proved that even single ticks are invariably capable 
of transmitting the infection. 


Bacor (A.) & Linzett (L.). The Incubation Period of the Eggs of 
Haematopinus asini.—Parasitology. 1919. Oct. Vol. 11. Nos. 


3&4. pp. 388-392. 


Three kinds of lice are found on horses, two belonging to the Mallo 
phaga or scale-eating lice and one to the Siphunculata or blood- 
sucking lice. Of these, one, 7'richodectes equi, is not very commonly 
found, whilst the other two, 7’. pilosus and Haematopinus asini, were 
of common occurrence on horses and mules in England during the 
War. 7. pilosus was found in about ten per cent. of the total cases, 
usually as a mixed infestation and chiefly in remounts from America 
or elsewhere abroad. 

H. asini is the more important of the two latter kinds inasmuch 
as it is of more frequent occurrence and produces greater irritation 
and constitutional disturbance. A number of experiments was 
conducted with the eggs of this species, from which it was concluded 
that they may take as long as a month or more to hatch and that, 
therefore, animals affected with H. asini must be kept under observa- 
tion and the last dressing given not less than 34 days after the time 
the treatment started. It was not possible to determine the minimum 
length of time required for the louse to develop from the egg to the 
fertile female, but it was thought, from analogy, that the period 
would probably be about a fortnight as in insects of this class it has 
been found that the incubation and maturation periods are approxi- 
mately equal. Thus, if all the active stages were killed at each 
(ressing and the treatment repeated at ten-day intervals four dressings 
at least would have to be given. ’ 

The normal incubation period appeared to be 16-20 days, the 
minimum under natural conditions about 15-16 davs. A very small 
umount of dry heat was found sufficient to kill the eggs; even at 
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blood heat it was found that 24 hours in a dry atmosphere prevented 
hatching. It is for this reason probably that lice in hot weather 
migrate to the sheltered parts of the body. The eggs are usually 
laid close to the skin and in a partly clipped horse the lice migrate 
to the unclipped portions. Moist cold was found to kill the eggs 
whereas dry cold only had the effect of lengthening the incubation 
period by a few days. It was found that if the lice were kept a week 
in a cold dry room with a temperature of about 50° F. about 50 per 
cent. were killed and the incubation period lengthened in the remainder 
from the normal 16 days at 100° F., to 18 days. 


BACTERIAL DISEASES. 


KeHOE (Daniel). Anthrax in South Afriea—Union of South Africa, 
Dept. of Agriculture. 5th and 6th Repts. of the Director of 
Veterinary Research. 1918. April. pp. 211-253. 


Although it is impossible to obtain definite knowledge regarding 
the early history of anthrax in South Africa there is reason to believe 
it has existed in that country for very many years. A condition 
identical with anthrax was alluded to by LivinestoneE (1849-1856), 
and, later, WILTSHIRE (1877 and 1882) referred to anthrax in cattle 
and horses but apparently confused it with redwater, horse-sickness, 
and other diseases. LAMBERT (1881), in Natal, also identified 
anthrax with horse-sickness, as did SANDER as late as 1895 when 


investigating horse-sickness in German South West Africa. However, | 


in 1882 the anthrax bacillus was recognised by HutcHeon in the 
blood of sheep dead after having shown symptoms of anthrax, and 
the disease was differentiated by this author from other diseases 
such as blackquarter (sponziekte), redwater, biliary fever, horse 
sickness, and heart water; vaccination by the Pasteurian method 
was also attempted. 

It is difficult to ascertain with any degree of accuracy the relative 
prevalence of anthrax within the Union during recent as compared 
with former years, although the evidence seems to indicate that the 
incidence of the disease has undergone a striking annual increase, 
until at the present time it is probably the most important disease 
of stock in South Africa. Prior to the year 1904, statistics concerning 
annual outbreaks were not obtainable. From 1882 up to 1904 
frequent mention of the disease in Cape Colony is to be found in 
Hutcuron’s Annual Reports and in these it is stated that even as 
early as 1883 anthrax was becoming more prevalent in Natal and there 
assumed a more virulent character than in most parts of the country. 
It would appear, however, that the disease was recognised in many 
districts in Cape Colony and that year by year there was an increase 
in the number of cases or outbreaks. But, in certain special districts 
such as Griqualand West and Bechuanaland the spread and prevalence 
of the disease appears to have been unusually marked, especially 
amongst horses. 

Taking the statistics compiled subsequent to 1904, it is to be seen, 
for instance, that there were 33 outbreaks reported in that year, % 
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in 1906, 177 in 1910, 974 in 1914, and 1,308 in 1917. It is admitted 
that these figures, however, throw but little light upon the actual 
incidence of the disease inasmuch as a very large number of outbreaks 
were probably not reported at all and in many cases anthrax would be 
mistaken for other diseases, but collected evidence, it is stated, leaves 
little room to doubt that the great increase indicated for the later 
years is a very real one indeed, and this belief is sustained by the 
evidence found in the reports of the Principal Veterinary Officer 
of the Union subsequent to 1910 and in those of the subordinate 
veterinary officers. Although the disease appears to be widespread 
in its distribution throughout the Union a marked seasonal and local 
prevalence is apparent as has been recorded in other parts of the 
world. Owing to defective reporting the factors determining the 
special prevalence cannot be determined with any degree of certainty, 
but it would appear that in certain parts of the country comprising 
the greater part of the Transvaal and portions of the Cape Province 
the disease is more prevalent during the wetter and warmer months 
of summer and autumn, from about the end of December on to April. 
than during the other months of the year, while local favourable 
conditions are to be found in the neighbourhood of * pans” and 
“vleis” or marshes in certainregions. Close grazing during a prolonged 
dry period was also found to be associated with an increase in the 
number of cases reported: the sudden increase of the disease in 
certain districts of British East Africa in 1914-1915 was attributed 
by Srorpy also to this fact. ‘‘ Horse flies” were said by Hurcuron 
to have played a part in spreading the disease amongst horses in 
Griqualand West in 1896. Recently an extensive outbreak amongst 
equines was investigated by Montcomery in the Boshof District 
and many owners expressed the belief that the disease was largely 
spread by the agency of these flies. The outbreak occurred during 
arelatively dry period of the year and very few cases occurred among 
cattle and sheep, although in some instances they grazed on farms 
on which the equines had become infected. The heavy equine 
mortality occurred on many farms even where vaccination was 
performed. 

Anthrax is most common amongst cattle, but in some areas 
(Griqualand West, British Bechuanaland, Boshof District) it was 
known to produce heavy mortality almost exclusively among horses, 
mules, and donkeys. In equines the carbuncular form has. been 
stated to occur most frequently (HurcHEON, Cape Colony), and the 
swellings were then found to occur most commonly on the lower parts 
of the chest, abdomen, sheath, and around the anus. This form was 
known by farmers as “ gift-ziekte.” Sheep, goats, and pigs are also 
affected but it is impossible to furnish any estimate to what extent 
the disease occurs among these animals. At times it was observed 
that when animals of different species had been grazing together 
over the same veld only the animals of one species became affected. 
Among cattle and sheep, for example, at the same pasture the disease 
only appeared among the sheep, and with horses and cattle under 
the same conditions the horses were almost exclusively affected. 
Cases were also reported among lambs a few weeks old and among 
young sucking foals after the deaths of their dams. Two cases were 
reported in which dipping appeared to have had some effect in causing 
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the disease to manifest itself to such a degree shortly after the operation 
as to make one suspect that a “latent infection” had been 
resuscitated, possibly by lowering the resistance of the animals. The 
disease was also met with in the dog, in the ostrich, and in man, 

In view of the very high immunity possessed by most birds its 
occurrence in the ostrich under natural conditions is a matter of 
unusual interest. The occurrence of the disease among these birds 
was first reported upon by HENNING in 1894 and again by Rostnsoy 
in 1905, and Ropertson in 1908. The transmissibility of anthrax 
hacilli of bovine origin to the ostrich was demonstrated by WaLkgEr 
in 1911. Caroucrau (1910) also met with cases of anthrax in 
ostriches in Madagascar. The symptoms and post-mortem appear- 
ances were described in a Bulletin by THeILER in 1912. 

In the human subject many cases were known to occur, chiefly 
among natives after skinning or cutting up the carcases of dead 
animals, or eating their flesh, but several cases were also noted in 
white persons. 

The existence of a native population plays a great part in the 
spread of the disease owing to the fact that the carcase of a dead 
bovine or sheep is skinned and usually consumed, and burning or 
burial of the carcase cannot be carried out in very many cases. The 
difficulties of enforcing stock disease regulations over large areas 
under such conditions are evident. Evidence is obtainable pointing 
to the spread of the disease for a considerable distance from the 
originally infected locality through the carrying away portions of meat, 
often later dried in the form of biltong, by the natives. Even when the 
flesh is not consumed the carcase is often skinned for the sake of the 
hide. Post-mortem examinations are often resorted to unfortunately 
by the owners themselves. Carrion feeding animals are suspected 
to play some part, while cattle may also feed on portions of the 
carcases, and deaths among sheep and goats have been known to 
occur after feeding on the contents of the stomachs of animals dead 
of the disease (HutcHEON). Anthrax was detected in the laboratory 
in one sample of bone meal. 

The part played by the infected hide is of special importance. 
Various practices are resorted to by the natives in order to procure 
for sale the skins of animals dead of anthrax, e.g., the skin may be 
removed prior to eating the carcase or before burial when this is 
likely to be enforced, or in some instances carcases have been exhumed 
after burial for this purpose. The skin is then kept either on some 
part of the owner’s premises or in some collection of water from 
which the healthy animals may later drink, or it may be concealed 
ina bush. The killing of cattle for food by the natives is unusual 
except when necessitated by some special festive celebration, and 
the cattle skins offered for sale are more usually those from animals 
dead as the result of accident or disease thar of healthy animals 
slaughtered for consumption. Beyond the imniediate local danger 
there is the danger of carrying the infection over considerable 
distances as the result of trading and transport of these hides, whiel 
are usually collected by travelling traders moving about from farm 
to farm. Numbers of such skins, often lightly salted, may be laid 
out on the veld to dry at some convenient halting stage and so infect 
the ground. It has even been suggested that unscrupulous traders 
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have allowed animals to become infected by letting them chew these 
hides in the hope that their skins would later be offered for sale. The 
discovery of anthrax spores in bales of blood-stained South African 
mohair and wool was recently reported upon by the Bradford Anthrax 
Investigation Bureau. In one case anthrax spores were discovered 
in washings from reims made from skins. 

The attempted treatment of the carbuncular form of the disease 
by opening up the swellings is noted as a dangerous practice. 

The fate of the anthrax spores is dealt with. Their transportation 
by water was dwelt upon by THEILER (1911) in investigating an out- 
break of anthrax among ostriches. The so-called pans and dams 
used as watering places for stock are regarded as hotbeds of the 
disease, while during dry periods animals may be tempted by the 
vegetation in dried up ponds, or vleis, and contract the disease. 
Belief in the infection of such places is supported by convincing 
experimental evidence obtained in the laboratory. It was held by 
SpREULL (1904) that the entrance of the infection was favoured by 
the abrasions caused in the mouth through eating a plant commonly 
known as the prickly-pear. The role of insects as transmitting 
agents is again discussed. Diagnosis of the disease is made in the 
laboratory by the usual methods. 

Control of the disease.-Prior to 1910, anthrax was dealt with 
under the various Colonial Stock Diseases Regulations then in force 
in the various Colonies, now Provinces, within the Union. The 
methods comprised those of short quarantine and movement on to 
a clean area of the animals amongst which the disease had appeared. 
Immediate movement to a clean portion of the same farm was allowed, 
and if these animals remained free from the disease the quarantine 
was removed after about a week. In the case of transport animals, 
movement a short distance away from the place where the disease 
had first appeared and their maintenance in this place for three or 
four days was enforced. If no further case occurred the animals 
were allowed to proceed on their journey. 

In Cape Colony the Pasteur method of vaccination was also used, 
but not insisted upon. In the Transvaal and Orange Free State its 
use Was not recommended owing to the comparatively limited incidence 
of the disease at the time. In 1902, in the Transvaal, a regulation 
was drawn up providing for the disposal of carcases of animals dead 
of anthrax. In the other Colonies, however, even up to 1906 there 
Were no regulations in existence to indicate what measures should be 
taken for dealing with infected carcases. 

Under the Union Act No. 14 of 1911 regulations were introduced, 
“To Consolidate and Amend the Laws in force in the Union for the 
Prevention of Disease amongst Stock.” Provisions were made to 
enforce destruction by burning or burial of the carcase of any animal 
dead or suspected to have died of anthrax, and also any infective 
exereta, litter, or discharges. In addition animals that had been 
'n contact with anthrax-infected animals were to be inoculated at 
the discretion of the Principal Veterinary Officer. 

Owing to the difficulty of obtaining compliance with the first 
part of these regulations main reliance is placed upon preventive 
inoculation in dealing with all serious outbreaks, and with the 
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increasing prevalence of the disease this practice has therefore been 
very greatly extended. Up to December 1915 the vaccine exclusively 
used was that obtained from the Pasteur Vaccine Laboratory, Paris’: 
this comprised the usual two types supplied by that laboratory, Viz., 
the ** double vaccine,” administered with an interval of 12-18 days be- 
tween the first and second injections, and the “ single vaccine,” inter 
mediate in virulence between the Ist and 2nd doses of the “ double,” 
Towards the end of 1915, however, it was impossible to depend upon 
regular supplies from this source ow ing to the war conditions. Also, 
on account of the rapidly rising demand and the necessity for using the 
material for vaccination in as fresh a state as possible, the expedient 
of preparing and using vaccines made from the imported attenuated 
strains was adopted in December 1915, and has since been maintained. 
In July 1916 the issue of imported vaccine was almost completely 
discontinued and from that time up to July 1918 the quantity issued 
by the Onderstepoort laboratory amounted to nearly half a million 
doses of the double vaccine and well over half a million doses of the 
single vaccine. For a short period, owing to the difficulty of obtaining 
bottling material, the single vaccine was the only one issued locally, 
but, subsequently, owing to the occurrence of several post-vaccinal 
accidents the issue of the double vaccine for general use was re- 
instituted in 1917. From that time the single vaccine has been 
issued for the inoculation of cattle only, and then only when specially 
asked for. The method of preparing the vaccine and testing its 
virulence is described. The vaccine may be used after issue from 
cold storage for a period extending up to a month in the case of the 
first injection and six weeks in the case of the second. The dose 
is } c.c. per head for cattle, and } c.c. per head for horses, mules, 
donkeys, sheep, and goats. 

In practice, vaccination is largely undertaken by stockowners 
themselves. Its use is not advised on clean farms except in those 
cases where the local conditions are such as to render it extremely 
probable that infection may be introduced from the immediate 
neighbourhood. In the majority of cases it is, however, only used 
when the infection has already made its appearance. Mortality 
frequently ceases to occur under such conditions within a few weeks 
after the vaccination has been completed. 

In some instances the number of deaths increases immediately 
after the vaccination or even continues to occur beyond the period 
of 14 days after the completion of vaccination, the period during 


which immunity is usually stated to be conferred, but this refers more » 


particularly to those instances where the animals are left to graze over 
the area on which infection was originally acquired. 

~ Experience shows that the best results are obtained when the animals 
are removed immediately after inoculation from the infected area 
to a clean or less infected one, and there kept for at least a month 


before returning to the former. 

There is good ground for believing, it is provisionally stated, that 
in the majority of cases vaccination has yielded results of a satisfactory 
character, and that in general its efficacy has been at least as great 
as was to be expected from the favourable records of other countries; 
but, on the other hand, complaints were received at times concernily 
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accidents apparently resulting from the vaccination, and in other 
cases concerning the failure to produce the expected immunity. 
The view is expressed that if such losses could be expressed statistically 
they would sink into insignificance in comparison with the main 
beneficial results. Inasmuch as the losses are not uniformly distributed 
but generally borne by a few individuals, and are attributed by the 
users to faulty preparation of the vaccine supplied instead of to any 
possible inherent defect in the method itself, they are of a very 
disturbing nature and calculated to create obstacles in the way of the 
general adoption of vaccination. 

It is regarded as a surprising fact that accidents are not more 
common than they actually are in view of the extreme disregard of 
the users in many instances in complying with the instructions for 
administering the vaccine. A number of instances of this kind are 
cited. 

However, the undesirable sequelae in cases where the injection has 
been properly carried out merit special attention. These sequelae 
varied in character. In the majority of these instances swellings 
developed on different parts of the body, and were not necessarily 
present at the seat of inoculation. In other cases lameness or stiffness 
in movement was noticed affecting one or more limbs but not associated 
with swellings. In a small minority of cases mortality occurred. The 
author gives by way of illustration records of six farms on which 
such accidents had occurred and after discussing them concludes that 
they conform in type with those known to occur for some still 
obscure reason subsequent to the application of the Pasteur method 
in many other parts of the world. The views of authorities on this 
matter are quoted at length. 

The author similarly discusses the failure of vaccination in some 
instances to produce immunity and cites experiences gained on at 
least two farms as representing genuine failures to produce immunity. 
The breakdowns in immunity are regarded as being probably due 
either to continued exposure to a very heavy natural infection or to 
the existence of peculiarly virulent strains in certain localities. As 
a result of these failures certain modifications in the system of 
application have been instituted. One of these consists in doubling 
the ordinary dose of vaccine for all animals except equines; another 
modification recommended in dealing with breakdowns involves the 
te-vaccination of the whole troup or flock followed by repeated 
Injections of second vaccine in doses doubled at intervals of a fort- 
night until mortality ceases. In this way repeated reaction may be 
elicited and a stronger immunity conferred. In practice the effects 
of injection of quantities higher than 1 c.c. did not come under 
observation as mortality usually ceased after the second injection 
of second vaccine. ‘The preparation of vaccine from various unusually 
virulent local strains is also contemplated, if further work indicates 
that such a difference really exists. Notwithstanding the advantages 
that may accrue as the result of vaccination owners of animals are 
urged to pay particular attention to the disposal of infective material. 
By attention to the latter point the belief was expressed by Pasteur 
himself that the disease could be easily extinguished, even before he 
had discovered his vaccine method. 
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{0BINSON (KE. M.). Contagious Abortion of Cattle in South Africa,-- 
Union of South Africa, Dept. of Agriculture. 5th and 6th Repts. 
of the Director of Veterinary Research. 1918. April. pp. 337 
372. With 1 plate comprising 2 figs. 


The existence of contagious abortion among cattle in South Africa 
was definitely proved for the first time in 1913. Until then, althouvh 
the presence of the disease was generally admitted and had caused 
considerable losses to stockowners during many years, it had not 
been settled beyond doubt that the disease was due to the Bacillus 
abortus Bang. Reference to abortion in cows, presumed in the absence 
of proof to be contagious abortion, had been made from time to time 
in the agricultural journals of the Cape of Good Hope and the Transvaal, 
and in the Annual Reports of the Chief Veterinary Surgeons for these 
two Provinces. In 1906 a popular Bulletin was written by the Chief 
Veterinary Surgeon of the Transvaal [Gray, C. E.| for distribution 
amongst farmers. In this, he referred to a severe outbreak of con- 
tagious abortion in the vicinity of Johannesburg, which was traced 
to the introduction of an infected cow into the herd. The article 
was mainly devoted to preventive measures and treatment, and a 
full description of such methods was given. 

The number of outbreaks which occurred during the yéar ending 
March 1916 was 26, and for the year ending March 1917 42. Out- 
breaks have only been recorded since the introduction of the 
agglutination test in 1914 as a means of diagnosing the disease. It 
is only quite recently, since suspected herds in the Union have been 
subjected to the serological tests, that it has been seen how very 
widespread the disease is. Positive results have been obtained 
from most parts of the Transvaal, Orange Free State, and the Cape 
Province. Natal and Swaziland have infected farms, losses being 
very’ heavy in both districts. Not only is the Union affected but 
Southern Rhodesia has infected farms, as reported by Brvay, and 
the disease undoubtedly exists in both North Eastern and North 
Western Rhodesia. It is very probable that all parts of the Continent 


‘of Africa into which imported cattle have been introduced contain 


infected cattle, as there is no restriction on the export of infected 
cattle from Europe and no countries have yet required cattle to be 
subjected to serological tests before importing them. 

The South African and European diseases were proved to be 
identical during 1913 by Hauu (G.N.). Since then work upon the 
disease has been carried out at the Onderstepoort Laboratory by 
Vinsoen and by VEGLIA. 

A considerable number of interesting and important observations 
and experiments upon the disease are recorded in the present paper 
by Robinson. The experiments were carried out (1) to arrest the 
spread of the disease in a herd by separating the cows that gave a 
positive reaction to the agglutination test, (2) to show whether a 
bull artificially infected with B. abortus and showing an agglutinating 
serum will transmit the disease to clean heifers (result negative), 
(3) to see whether calves of infected cows showed the production 
of any agglutinins in their serum or not (result irregular), (4) to find 
the distribution of the agglutinins in the different quarters of the 
udder, (5) to determine the occurrence of the bacillus in milk in South 
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Africa, (6) to find out whether different lymph glands and other 
organs of infected animals contained B. abortus, (7) to determine the 
nature of the lesions produced in guinea-pigs by the bacillus, and 
(8) to ascertain the effect produced on the organism in the X-rayed 
sunea-pig. The South African strains of the organism, it is stated, 
isolated from milk and other sources produced typical lesions in guinea- 
pgs exemplified by enlargement of the spleen in varying degrees. 
Other macroscopic lesions were rarely observed. Apart from this, 
the course of the disease and lesions appeared to agree in every way 
with those observed by ScuRoEDER and Corron, and Swrru snd 
Fasyan in the United States of America. Inasmuch as this disease 
is by no means exotic but is rather of the greatest importance among 
cattle in temperate countries we do not feel justified in abstracting 
this valuable paper at greater length. A good summary has already 
appeared in the Journal of Comparative Pathology and Therapeutics, 
1919, Vol. 31, Part 4. 


Newsom (L. E.). Hemorrhagie Septicaemia in Sheep.—Colovado. 
Agric. Ext. Coll., Fort Collins, Colo. Extension Bulletin, Ser. 1. 
No, 154-A. {Summarised in the American Jl. Vet. Med. 1919. 
June. Vol. 14. No.6. p.53.] 


* For many years there have been rather extensive losses among sheep 
in Colorado from hemorrhagic septicaemia, especially among lambs on 
winter feed, and in some instances suckling lambs and lambing ewes 
have been severely affected. During the winters of 1914-15 and 1915-16 
ihe losses among the lambs on pea-fields caused much alarm among the 
fecders, upwards of 5,000 deaths being attributed to this cause. 

~The Experiment Station has endeavoured to locate the cause of some 
of these troubles, its assumption being that overfeeding or irregular 
feeding was largely responsible. Two winters’ experience led to the 
rejection of this theory. 

“Further experimentation resulted in the isolation of a certain bipolar 
stained organism, with which it is possible to reproduce the disease. 

* The interesting discussion of the disease in this bulletin will, according 
to the author, be followed by a more technical treatment of the subject.” 


Pirrerson (John). Hemorrhagic Septicaemia in Horses.—J/. 4 nev/- 
can Vet. Med. Asvoe. 1919. May. Vol. 55. New Series 
Vol. 8. No. 2. pp. 206-209. 


In this note the author describes an outbreak of what he considers 
to be haemorrhagic septicaemia among a number of horses on some 
premises situated in the State of lowa, U.S.A. The horses were found 
dead in some instances within 48 hours after the onset of symptoms. 
the only marked lesions post-mortem were the presence of numerous 
aud conspicuous sub-endothelial haemorrhages in the heart. Large 
numbers of bi-polar staining organisms were found in the pericardial 
laid, which in one case measured 3 pints. Treatment by means of 
4 serum manufactured against haemorrhagic septicaemia in cattle, 
and with serum from a recovered animal was carried out ; the affected 
horses subsequently recovered, with one exception. 

The disease could not have been caused by food material as this 
Was frequently changed, and there was no abnormality in connection 
with the drinking water. : 
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Lerpotp (A. A.). Report on Uleerative Lymphangitis in the A.E.F.— 
American Jl. Vet. Med. 1919. Aug. Vol. 14. No. 8. pp. 
387-391 & 419. 

During the winter of 1917-18 and the summer of 1918 lymphangitis 
in its various forms became quite a serious problem among the 
horses and mules of the American Expeditionary Force in France, 
The investigations of the writer, made at No. 6 Veterinary Hospital, 
Neufchateau, Vosges, covered approximately 225 animals suffering 
from various forms of lymphangitis. A bacteriological record was 
kept of 165 of these animals. The organisms found were :—Strepto- 
cocci alone in 117 cases, Preisz-Nocard bacillus alone in 10 cases, 
streptococci with staphylococci in 10 cases, staphylococci alone in 
7 cases, streptococci with Preisz-Nocard bacillus in 4 cases, staphylo- 
cocci with Preisz-Nocard bacillus in 1 case, Rivolta’s eryptococcus 
alone in 4 cases, no cultures obtained from 12 cases. Of the 72°62 
per cent. of cases in which streptococci were found alone 84 per cent. 
were haemolytic. 

The author then deals briefly with the gross pathology of the disease 
and the method of eliminating the possibility of glanders. The 
intrapalpebral mallein test and the complement fixation test were 
used to differentiate the conditions. Material from the lesions in 
affected horses was cultivated both aerobically and anaerobically. 
Blood-agar plates were found to be most serviceable for the growth 
of the organisms. 

In discussing the results of his examinations the author states 
that the etiology of lymphangitis, apart from the cryptococcic form. 
is, as the findings suggest, not a closed subject. The Preisz-Nocard 
bacillus is generally held to be the cause of ulcerative lymphanyitis, 
but the number of cases from which this organism was cultivated 
was comparatively small. [PanisseT and SENDRAIL, working for the 
French Military Authorities, state, however, that the Preiz-Nocard 
bacillus “is the actual and only cause of ulcerative lymphangitis,” 
~-see the preceding number of this Bulletin, p. 224—-Ep.]. Attempts 
were made to reproduce ulcerative lymphangitis in horses by injecting 
them intra-cutaneously and, in other cases, subcutaneously in the legs 
with a broth culture of haemolytic streptococci isolated from other 
cases; but, during the comparatively short period over which the 
anima!s could be kept under observation typical lesions did not 
develop, although a painful swelling at the seat of injection did occur 
in some of these animals. Inasmuch as the period of incubation is not 
known in any of these forms it is not impossible, the author states, 
that some of these experimental inoculations resulted in the formation 
of typical lesions after the animals had been evacuated to the rear. 


Srraus (Aubrey H.) & Wienr (A. C.). Preliminary Report on 
Uleerative Lymphangitis in Horses of the A.E.F.—J/. Ameria 
Vet. Med. Assoc. 1919. May. Vol. 55 (New Series Vol. 8.) 
No. 2. pp. 180-186. 


From the local lesions of 36 cases showing the clinical appearance 
of ulcerative lymphangitis streptococci in pure or nearly pure culture 
were obtained from 22, Rivolta’s eryptococcus from 5, Preiz-Nocard 
bacillus from 4, Staphylococcus aureus from 1, and the glanders bacillus 
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from 4 cases. The material for examination, however, appears to 
have been taken in most cases from open ulcerating lesions. Blood 
agar plates and glucose broth were used for isolating the organisms. 
Vaccine treatment in the streptococcic type of infection was believed 
to be successful in preventing the formation of secondary abscesses. 


MYCOTIC DISEASE. 


BrerpauM {K.). Ueber die Ziichtung des Cryptococcus farciminosus 
(Rivolta). [The Cultivation of C. f.}—Berliner Tier. Woch. 
1919. June 26. Vol. 35. No. 26. pp. 217-218. 


On a medium composed of faintly alkaline horse serum agar with 
2 per cent. glucose and 2°5 per cent. glycerin kept at 22° C. a visible 
growth was obtained in 4 weeks, attaining its maximum 2 weeks 
later. On a neutral or acid medium growth was slower at this 
temperature, and at 37° C. no growth was obtained. The growth 
was apparently exactly similar to that described by Bogurr and 
Nisare [see preceding number of this Bulletin, p. 228]. Cultures were 
carried on for 14 generations and after the 8th generation the addition 
of serum was no longer necessary. Two horses were inoculated 
subeutaneously, one with material from the 2nd generation and the 
other in several places with material from the 8th generation. After a 
somewhat prolonged: incubation period (36 and 56 days) local lesions 


were produced at the seats of injection, and typical crvptococci were 
found in the purulent contents. The disease, however, apparently 
showed no tendency to spread, the result being again in concordance 
with those of the above-named authors. 


DISEASES DUE TO FILTERABLE VIRUSES. 


Tze & Giese. Feststellung der Lungenseuche mit Hilfe der 
Komplementablenkung. [Diagnosis of Contagious Bovine Pleuro- 
Pneumonia by means of the Complement-Deviation Test. |—Ber- 
liner Tier. Woch. 1919. Aug. 7. Vol. 35. No. 32. pp. 281-282. 


No satisfactory biological method of diagnosing the above disease 
has yet been found, but contrary to the views expressed by Poppe 
(dnb. a. d. Kaiserl. Gesundheits. 1913. Vol. 45. No. 2. pp. 236 
268], the authors of this paper claim that positive results of a service- 
able character can be obtained by means of the complement test. 

The quantity of inactivated ox serum calculated to give a decided 
result was estimated at 0°01 ¢.c., and hence a series of tubes containing 
quantities graded from 0°05 down to 0°005 ce. were utilised. In 
order to be able to measure these small quantities more readily by 
means of pipettes the serum was diluted beforehand 10 times with 
normal saline solution. 

Extracts obtained by shaking lung material with saline solution were 
as a rule too weak for use as antigen. Antigens obtained by heat 
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or alcoholic extraction were found to be much better. Immediately 
after the slaughter of an affected ox material is taken from the acutely 
affected centres or from the markedly swollen bronchial lymphatic 
glands, and, after mincing, extracted by boiling for half an hour in 
distilled water or by placing in 96 per cent. alcohol for at least 24 hours. 
The mixtures are then cleared by centrifugation at high speed, and 
in the case of the heat extract *7 per cent. of sodium chloride is added 
to make it isotonic. The extract is then titrated in order to estimate 
its strength in antigen, and the degree of concentration required, by 
testing it against sera obtained from a known infected and a known 
healthy ox. As a rule the original extracts have to be diluted with 
normal saline solution until they form from 10 to 50 per cent. of the 
antigen solution used. 

Care must be taken to add exactly the necessary quantity of guinea- 
pig complement to the 0°01 c.c. of inactivated ox serum and the 
estimated quantity of antigen in all tubes. In order to titrate the 
complement the authors use two series of tubes, one containing in each 
tube ‘01 ¢.c. of serum from an affected and the other *01 c.c. of serum 
from a healthy ox, in each case with a similar quantity, previously 
determined, of antigen, and then the usual graded quantities of com- 
plement are added to the tubes. The liquid in each tube is made 
up to 1 c¢.c. with normal saline solution. The test series are then placed 
in a water bath at 38-40° C. for $+ hour and 2 c¢.c. of the ordinary 
haemolytic system (sensitised red corpuscles) are added to each tube 
so as to bring the quantity up to 3 c.c. 

The time required for haemolysis to take place in the water bath 
cannot be fixed accurately to within a few minutes, and the process 
must be carefully watched. It takes place in the tubes containing 
normal ox serum with a sufficient or more than sufficient quantity of 
complement in, on an average, from 8 to 15 minutes. In this way 
the smallest quantity of complement required to produce this degree 
of rapidity in haemolysis is estimated. In the tests upon the sera 
from suspected animals one would thus utilise the smallest quantity 
of complement that would show a distinct difference between the 
deviation with the infected serum in the first series, and a distinct 
haemolysis, on the other hand, with the healthy serum in the 
second series. The titrations show that the 5 per cent. dilution of 
complement generally used is nearly always too strong for the purpose 
of the test. 

Even when such a quantity as ‘01 ¢.c. of serum from an infected 
animal is used haemolysis is often observed after some time so that 
it is important to estimate the shortest time required for haemolysis 
to take place in the presence of the complement. After some 
experience, however, no difficulty is experienced in reading off the 
tests, at least, in the great majority of cases. 

140 blood tests of cattle suspected of contagious bovine pleuro- 
pneumonia were performed according to the above directions and 
51 gave positive, and 89 negative results. Out of the 51 positive 
cases 47 were found to be affected with the disease on slaughter, whilst 
four, which gave results undoubtedly pointing to infection, showed 
no naked-eyve lesions of the disease. None of the 89 negative cases 
showed any macroscopic lesions of the disease; they included 4/ 
cattle affected with tuberculosis, of which two were totally rejected 
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(as unfit for food) ; 14 with ecchinocoecus cysts in the lung, two in 
the liver, three in the lung and liver, one in the brain; two with 
cirrhosis of the liver; one with abscesses in the liver; nine with 
inflammation of the udder; one had been repeatedly injected with 
living abortion bacilli. 

The authors believe that the complement test carried out according 
to the above directions offers a useful means for the diagnosis and 
eradication of contagious bovine pleuro-pneumonia with the least 
possible number of trained workers. 

' [An order, dated 31st August 1919, was subsequently issued from 
the Prussian Ministry of Agriculture, Domains, and Forests instruct 
ing all District Veterinary Officers to forward immediately samples 
of blood from cattle suspected of contagious pleuro-pneumonia to 
the Institute of Hygiene, Veterinary High School, Hanover, and to 
the Veterinary Bacteriological Laboratory of the Imperial Health: 
Office, Berlin. Directions are also issued for forwarding the materia! 
necessary for the manufacture of the antigen for the tests. —Berliney 
Tier. Woch. 1919. Sept. 25. Vol. 35. No. 39. pp. 369-370. | 


Terpaz (L.). La lutte contre la péripneumonie au Sénégal. |The 
Control of Contagious Bovine Pleuro-pneumonia in French 
Senegal.|—Ree. Méd. Vét. 1919. Nov. 15. Vol. 95. No. 21. 
pp. 614-617. 


Although it does not occasion such alarm as rinderpest, pleuro- 
pneumonia causes in West Africa, and in Senegal in particular, almost 


as much damage as that disease. Its development is slower and its 
appearance in a herd is insidious, and unless preventive inoculation 
is quickly undertaken all the animals in the herd eventually become 
affected and a mortality varying from 40 to 60 per cent. results. 
The symptoms of the disease are well recognised by the natives, 
especially by the stock-raising tribes, the Peulhs and the Moors. The 
disease was of rare occurrence in Senegal but apparently fairly common 
in Mauritania prior to 1914, but in 1915 and 1916 its spread assumed 
a highly disturbing character. The only effective method of curtail- 
ing damage caused by the disease, apart from measures of isolation 
and quarantine which are difficult to apply in French West Africa 
is the preventive inoculation of all in-contact animals. This method 
of prevention together with slaughter of infected animals was instituted 
by law in France in 1898. The slaughter of diseased animals when 
applied to Senegal, however, proved disastrous inasmuch as it con 
tributed indirectly towards the spread of the disease from the original 
centres of infection. 

For administrative purposes the Colony is divided into three or four 
Districts, each under the control of a Veterinary Officer, who has a 
number of native inoculators under his supervision. ‘The inoculations 
are practised only in infected herds, but all the cattle of such herds 
are vaccinated indiscriminately as soon as the first cases are reported. 
The strict application of this rule gave results which surpassed all 
expectations. The mortality sank from 40 to 60 per cent. prior to 
the inoculations to 6-8 per cent. at the present time. 

The inoculations were performed at the tip of the tail or on the 
forehead (Moorish method), by puncturing in three places with a needle 
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dipped beforehand in the lung of an affected animal that was 
slaughtered at the time for the purpose or had been dead for no longer 
than six hours. One can always find in a herd an aged cow of little 
value that has been affected for a few days or an ox which coughs 
a good deal and which may be slaughtered provided the owner is 
allowed to eat its flesh. When all the inoculations cannot be per- 
formed on the same day the serous exudate from the lung may be 
preserved for a day by collecting it in a vessel that has been boiled 
and adding one or two drops of pure carbolic to each 10 c.c. of fluid, 
The usually described complications occur but these are comparatively 
rare and of not much importance. Preventive inoculations by the 
use of pure cultures have been commenced. 

The number of inoculations made in 1918 amounted to 15,400, 
and during the first half of 1919, to 6,817. It is contemplated that 
the disease will be eradicated almost entirely in three or four years 
by continuing the use of the above method. The guarding of the 
frontiers against the introduction of the disease is looked upon as being 
quite impracticable, but in time the introduction of the disease will 
become impossible on account of the immunity acquired by the cattle 
vaccinated. 

The Peuhl tribe has adopted preventive inoculation since time 
immemorial, their method consisting in the introduction beneath the 
skin of the forehead of a piece of lung which had been allowed to 
putrify. Necrosis of the tissues and death often resulted. However, 
in some districts these natives have now adopted the same method as 
that used by the French Veterinary Service. The inoculators 
employed by the Service are also used for practising inoculations 
against rinderpest, and many thousands of cattle, it is stated, were 
inoculated by means of pure or carbolised bile during 1918. 


Waters (George). [Susceptibility of the Prairie Dog to Rabies. |— 
Research Laboratory, Parke, Davis & Co., Detroit, Mich. Reprint 
No. 132. [Summarised in American Jl. Vet. Med. 1919. Feb. 


Vol. 14. No.2. pp. 54 & 58.] 


* The substitution of prairie dogs for rabbits in laboratory experiments 
lends significance to the results of observations of the cause of rabies 
in these animals, although their wildness and intractability make 
experimentation with them highly difficult. Well defined rabies was 
produced in the animals inoculated. They would attack dogs and had 
to be kept in closed cages. The prevalence of rabies among coyotes, 
the natural enemy of the prairie dog, has been a source of much trouble 
to western stockmen, and it is readily seen how the disease may be 
easily spread among prairie dogs and thence to other animals. It is 
the hope of the author that further experiments will be conducted with 
the marmot in the hope of throwing more light on the rabies question. 


Scuern. Zur Rinderpestfrage. [The Rinderpest Problem. ]—Deutsch: 
Tier. Woch. 1919. No.17. [Summarised in Berliner Tier. 
Woch. 1919. June 12. Vol. 35. No. 24. p. 202. 


‘* Rinderpest in the Anatolian and Podolian breeds of cattle does not 
develop with the usual fulminating, acute, and fatal symptoms observed 
in the highly susceptible cattle of Europe but with slightly typical, very 
mild symptoms. In countries, such as, for example, those Lying to the 
north of the Caucasus, where it is enzootic, the disease produces very 
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little mortality, and it assumes there about the same importance as 
swine fever does in Germany. In cases of doubt it is necessary, especial!) 
with veterinary surgeons trained in Western Europe, to confirm the 
diagnosis by experimental infection of highly susceptible cattle, whiel 
ought to be available during times of war or expeditions. 

* The so-called * malignant diphtheritie disease of the mucous membratic 
of the digestive tract of young cattle’ observed by Draegert (Ztsehr. 
f. Veterindrk. 1919. No. 1) in Pinsk reminds the author of the Asiatic, 
chronic, not very virulent, rinderpest. .. .” 


Terraz. Au sujet de la peste bovine. [Rinderpest.|—Rec. Méd. Vé/. 
1919. Nov. 15. Vol.95. No. 21. pp. 642-644. 

Rinderpest has almost completely disappeared from all districts 
in Senegal since about the commencement of 1919, and it is now 
possible to make observations with regard to the immunity, if any, 
acquired by the offspring of cows that have recovered naturally 
or were inoculated preventively and have sutvived the severe out 
break of rinderpest which destroyed four fifths of the Senegal cattle. 

Observations in this connection were made by Crovert (P.) in 
Italian Somaliland [see this Bulletin, 1919, Vol. 7. No.2. p. 95). 

This author stated that calves born from recovered mothers were 
immune against rinderpest up to the age of from five to six months 
and believed that this sustained immunity was due largely to the 
antibodies passed in the milk of the mother. After the age of seven 
months the young animals were no longer immune and they ought 
then to be inoculated with serum and virus. 

Teppaz observed on many oceasions that the calves born from 
immune or vaccinated mothers, that had survived the rinderpest 
epizootic, were not themselves immune but in these cases their ages 
attained from 12 to 14 months. However, they contracted a relatively 
mild form of the disease with low mortality, whereas almost all the 
young animals born in 1915 to 1917 died of the disease, and they also 
died in herds that had not become infected during the earlier period 
of the outbreak of rinderpest. The natives themselves were surprised 
at the number of cases of spontaneous recovery, and rinderpest now 
seems to hold no terror for them. This relative immunity trans- 
mitted by the survivors to their offspring is a matter of great impor- 
tance; the adult animals have now acquired undoubtedly a durable 
immunity, while, on the other hand, the progeny that: are recovering 
in large numbers again acquire an immunity which they are capable 
of transmitting likewise to their descendants. 

The author gives a brief account of observations upon the subject 
made in five infected centres. 


Froruner (E.). [Klinisehe Untersuchungen iiber die infektidse 
Anamie der Pferde.] [Clinical Investigations upon Equine In- 
fectious Anaemia.|—Monatsch. f. prakt. Tierheilk. Vol. 29. 
[Summarised in Berliner Tier. Woch., 1919. Apr. 3. Vol. 35. 
No. 14. pp. 117-118.] 

The first cases of infectious anaemia occurred in Kast Prussia in 
the summer of 1917, and at the request of the Prussian Government 
the author conducted investigations in order to determine whether 
the disease could be diagnosed upon the result of the clinical 
manifestations, blood examination, and blood inoculation. It was 
found that the disease had only occurred to a very limited extent in 











60 Diseases due to Filterable Viruses. {March 30, 1920, 


the studs. belonging to the civilian population, and that many cases 
reported as infectious anaemia upon further examination proved 
to be secondary anaemias brought about by strangles, mange, 
malnutrition, etc. 

By means of blood inoculation it was found, however, that the 
disease occurred in the Provinces of Posen, East Prussia, and 
Schleswig. The results obtained after blood inoculation from the 
cases reported in the Province of Hanover were indefinite. A 
systematic account is then given of the symptomatology and _post- 
mortem changes, and of the results of blood examination and trans- 
Inission experiments. 

Fréhner concludes from this study that the disease 1s a septicaemia 
sui generis, which can be transmitted to a susceptible horse by 
intravenous inoculation. The etiology of the disease is still obscure. 
There still remains to be determined whether the infectious anaemia 
which occurred during the military operations on the Eastern Front 
during 1917 and 1918 was identical with the disease seen in the West, 
and with that observed in France, America, and Japan. Observations 
made in America and Japan ascribe a role in the infective process 
to tabanids and stomoxyds. On the other hand, infectious anaemia 
in the West (France, Alsace Lorraine and the Rhine Provinces) is 
distinguished by a marked tendency to spread within the stable, 
and appears to be due to an ultra-microscopic virus. The negative 
results of the author’s researches (contact experiments and certain 
differences in the symptoms) appear to destroy the hypothesis that 
the disease observed in the Eastern and Western regions are identical, 
together with the hypothesis that there is some remote connection 
between the presence of Gastrophilus larvae and the disease. Infec- 
tious anaemia of horses bears no relationship to pernicious anaemia 
of man; poikilocytosis and erythroblasts are conspicuously absent. 
The diagnosis of the disease is extremely difficult. The chief symp- 
toms, comprising pallor of the mucous membranes and fever, are often 
absent. A pathognomic blood picture is not present—it shows only 
anisocytosis and lymphocytosis. Exact blood examinations are not 
possible in practice. On post-mortem the results are often negative, 
especially in chronic cases. According to the author the only means 
of establishing a diagnosis consists in performing an intravenous 
inoculation of blood into experimental horses. Differential diagnosis 
is equally difficult; the term “infectious anaemia” is very often 
applied to various secondary anaemias which have no connection 
whatever with infectious anaemia properly so-called. Thus one 
very often designates as affected with infectious anaemia horses 
suflering from mange, strangles, intestinal catarrh, helmintbiasis, and 
intestinal emboli, and serum-producing horses. In practice, cases 
of the so-called Brussels disease, piroplasmosis, influenza, and evel 
anthrax have to be reckoned with in this connection. 


ABELEIN (R.). Beitrige zur ‘‘Infektiésen Anamie’’ der Pferde. 

[Equine Infectious Anaemia.}—Miinch. Tier. Woch., 191°. 

p. 389 & sqq. [Summarised in Berliner Tier. Woch., 1919. Aug. 21. 
Vol. 35. No. 34. p. 310.) 

In 1917 Abelein had the opportunity of observing cases affected with 

infcetious anacmia among the horses of a Military Transport Park for 
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a period of about four months ; the results of investigations upon thicse 
cases are detailed at length in the above work. Abelein first depicts 
the symptomatology, and describes blood examinations on 35 eases, the 
course of the disease, ete., and with regard to the possibilities of trans 
mission believes that: (1) Flies can probably transmit the disease. 
(2) The disease is spread at pasture by infected horses. (3) The ground 
of pastures and stables does not remain infective. 

“The authors views may be summarised as follows: The Eastern 
infectious anaemia, occurring in Japan, Russia, Scandinavia, Northern 
Germany, ete., is identical with the so-called pernicious anaemia ot 
Lorraine and the remainder of Southern Germany and the *typho 
anémie’ of France. The name Septicaemia intermittens sew recidive, or, 
in German, * Schleichfieber’ (= insidious fever) may be added to those 
hitherto employed to designate the disease. 

* A certain diagnosis in a single case is at present only possible by blood 
examination. In order to determine the presence of the disease it is 
necessary to take daily temperatures over a period of several months. 
The latent form of the disease can be deteeted in a known infected 
centre by estimating the changes in the leucocytes. 

“In differential diagnosis one must take into consideration alk diseases 
that exhibit anaemia as asymptom. The prodromic stage of pneumonia 
can be mistaken for the disease. No undisputhble evidence of the 
transmission of infectious anaemia by insects or other animals has yet 
been adduced. Transmission by means of urine and faeces may be 
reckoned to have been proved. 

“In order to avoid further spread and to eradicate the disease in 
Germany it is necessary to organise State measures for dealing with it.”’ 


Canaby (K.). Vaeeination anticlaveleuse par virus sensibilisé dans 
les Bouches-du-Rhone. [Vaccination against Sheep-pox by 
means of Sensitized Virus in the Department of Bouches-du- 
Rhone, France.}—Bull. Soc. Cent. Méd. Vét.. 1919. July 3. 
Ree. Méd. Vét., 1919. July 30. Vol. 95. No. 14. pp. 243-248. 


According to this author the discovery of the above mode of vaccina- 
tion by Brrpré and Boquer has completely modified the methods 
of prophylaxis now employed against sheep-pox. This disease 
attains particular importance in the Department of Bouches-du- 
Rhone inasmuch as it contains two enzootic centres and first receives 
sheep imported from Africa into France. These sheep are: always 
a source of danger to a varying degree depending upon whether they 
are immunised or not and upon the method of immunisation. Vaccina- 
tion by itself does not confer absolute security and thus certain animals 
carry the disease and contaminate the highly susceptible sheep of 
the district. In this manner there occur numerous small outbreaks 
of sheep-pox each year. 

A short account is given of the vaccination during 1913 and 1914 
of thirteen infected flocks comprising altogether 6,055 sheep, which 
contained at the time when the treatment was undertaken 229 visibly 
affected animals ; during the 10 days subsequent to vaccination only 
36 sheep developed sheep-pox and these sheep doubtlessly were in 
the incubation period of the disease when they were vaccinated. 
Subsequently, however, no cases of sheep pox occurred in the remaining 
sheep. 


In one instance a number of affected and vaccinated sheep were 
eft together; meanwhile many of the ewes were lambing. Two 
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lambs born five days after the vaccination and mixed with the flock 
contracted sheep-pox 15 days after birth and died. All lambs born 
after the 5th day following upon vaccination withstood the infection 
and had thus become immunised. 

From the latter part of 1914 to the end of 1917 sheep pox was 
reported in 25 flocks but no precise data could be furnished for this 
period owing to the author’s absence. However, a few flocks were 
vaccinated by veterinary surgeons with results similar to the above, 

In the meantime the French Customs had authorised the importation 

of African sheep that had not been submitted to some process of 
immunisation, so that towards the end of 1917 and the beginning 
if 1918 the disease was observed to have become disseminated con- 
siderably and in some instances produced a very high mortality, 
Vaccination of well over ten thousand sheep was undertaken in 
flocks in which eases of the disease occurred, with the result that 
these centres of disease became completely extinguished before the 
end of 1918, and up to the time when this note was written no further 
cases had occurred in the Department. 


Donnat. Diptherie aviaire. [Fowl Diphtheria.}—Bull. Soc. Cent, 
Méd. Vét., 1919. July 3. Ree. Méd. Vét., 1919. July 30. 
Vol. 95. No. 14. pp. 248-259. 

In this article the author records the occurrence of severe losses 
due to fowl diphtheria and epithelioma contagiosa in the poultry at 
Konakry, French Guinea. An account is given of the clinical 
course of the disease and of various methods of treatment employed. 
All treatment proved unsuccessful. The few cases of epithelioma 
observed occurred some time after the commencement of the out- 
break and no cases occurred without diphtheria as a complication. 

From the diphtheritic lesions of the affected fowls the author 
isolated a specific bacillus, resembling the human diphtheria bacillus, 
and a detailed account of the morphological characteristics of this 
organism is given. This organism was found capable of setting up 
lesions similar to those of the natural disease when applied to the scarified 
mucous membranes of susceptible fowls. It produced rapidly fatal 

results in the pigeon and a somewhat severe local lesion when inoculated 
subcutaneously into the guinea-pig. Attempts were made to obtain 

a specific immune serum by hyper-immunisation of a horse. Prior 

to the author’s departure from this region ten fowls naturally attacked 

ach received 4c¢.c. of this serum; distinct improvement in the 
symptoms was noticed at the end of 3 days. The author discusses 
the views held with regard to the identity or otherwise of the human 
and fowl diphtheria organism and also the point as to whether fowl 
diphtheria and epithelioma contagiosum are both the same disease. 
All attempts made to set up epithelioma by means of fowl diphtheria 
material remained without result. Guinea-fowl and ducks wer 
kept on the same premises as the infected fowls but did not contrat 


the disease. 
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MISCELLANEOUS. 


Tuerer (Arnold). Acute Liver-Atrophy and Parenchymatous Hepa- 
titis in Horses.—Union of South Africa. Dept. of Agriculture. 
bth and 6th Repts. of the Director of Veterinary Research, 1918. 
April. pp. 7-164. With 8 plates, comprising 13 figs. & 1 table. 


i. Acute Liver Atrophy. 


In human pathology the term “ acute liver atrophy ” denotes a 
condition in which lesions are found consisting chiefly of icterus 
fatty degeneration and necrosis of the liver cells, stasis, and 
extravasations, together with emigration of round cells and regeneration 
of bile ducts. In the course of the disease the principal symptoms 
successively observed are icterus, excitation, sopor, and coma. The 
term has also been employed in works on veterinary pathology to 
include conditions such as “lupinosis” in sheep and horses, but 
there is no evidence from the descriptions given of the liver changes 
that these conditions are in any way identical with the human disease, 
although in certain instances some of the symptoms might exhibit 
some correspondence. 

In November 1914 the condition was recognised for the first time 
in South Africa by Theiler, producing a disease known as acute 
staggers or ‘* malziekte ”’ in horses used for horse-sickness experiments. 
Later, the disease made its appearance in a number of horses that 
were not immunised. However, the number of cases that occurred 
amongss inoculated horses was so much out of proportion to that 
occurring in non-inoculated horses that the process of immunisation 
had to be discontinued. 

A record was kept of the incidence of the disease in horses inoculate: 
at Onderstepoort from the date of its first appearance in November 
1914 to the end of June 1917, and a very complete description of 31 
cases is given in an Appendix. The disease was observed in four 
horses out of 160 that were never submitted to any inoculation. 
During the period, 1,148 horses were immunised against horse-sickness : 
the total number of cases of acute liver-atrophy was 27, including 
five recoveries. It occurred in two horses that received injections 
of virus only, and in one that received serum only, whilst the greater 
number had received both serum and virus. The incidence of the 
disease among immunised horses was thus 2°2 per cent., a figure which 
differs only slightly from that noted in the horses not treated. 
Although immunisation experiments had been carried out for some 
years previously and a number of horses had recovered and were 
kept for observation it is remarkable that the disease was not observed 
until November 1914. The only conclusion that could be drawn 
from these observations was that the disease was of recent origin 
and that it was not due to the immunising of the horses. 

Out of 1,411 horses belonging to the Union Defence Force that 
Were inoculated against horse sickness in various districts betwee 
March 1916 and January 1917 the mortality due to stagyers was given 
a 51, or 35 per cent., which is greater than that observed ai 
Onderstepoort. 
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A summary is given of the results of immunisation of horses belony- 
ing to farmers in eight different Districts between October 1916 anc 
January 1917. Out of 1,154 inoculated 210 were reported to have 
died of acute staggers, that is, 18 per cent. These figures are held 
to*be at least approximately correct inasmuch as the disease cannot 
easily be mistaken. 

A great discrepancy is thus to be noted between the mortality in 
the Districts and that observed in the horses at the Onderstepoort 
Laboratory and those belonging to the Defence Forces. However 
all the above horses were treated in the same manner as far 
as the immunisation was concerned ; the only, important difference 
lay inthe fact that the horses at Onderstepoort and the Defence Force 
were stabled and not used for work for some weeks after the completion 
of immunisation whilst most of the horses belonging to farmers were 
used for work immediately after discharge and exposed day and night 
to climatic influences and especially exposure to heavy rain. 

Seven cases in all were brought by farmers to the author's notice 
in non-immunised horses. The histories in these cases were chiefly 
furnished by descriptions given by the owners. There appears to he 
no doubt, however, that the disease was present to a much higher 
degree in inoculated horses. Further, it was a remarkable fact that 
most of the non-immunised horses that became affected with the 
disease possessed a history of having been “ salted.” Two horses 
became affected in one district that had been in contact with an 
immunised horse. This occurrence can only be regarded asa coincidence, 
for if the disease were infectious similar cases would have been reported 
from other districts. 

The principal changes observable post-mortem in cases of acute 
liver atrophy comprise the following: Except when death is sudden 
there are skin lesions due to the animal’s violence prior to death. 
There is a general bile-stained condition of the tissues, particularly 
of the mucous membranes. In rare cases the blood shows distinct 
haemolysis. There is a more or less considerable quantity of liquid 
found in the pericardial sac (20-400 c.c.). Hechymoses are present 
in the endocardium and sometimes pericardium. The main changes, 
however, are to be found in the liver. This organ is slightly reduced 
in size, the edges are sharp and flattened, and its consistence 
is usually firm. The colour varies from light brown to light yellow. 
On close inspection with the naked eye of the cut surface, a greyish 
meshwork enclosing small dark areas usually sunken and _ con- 
taining the central veins is observed. On microscopic examination 
the liver cells are seen to have undergone marked fatty degeneration 
and necrosis. There are very rarely any intact liver cells left at all, 
these cells having undergone pigmentation and fatty degeneration 
and necrosis. In many lobules no liver cells can be recognised. 
Within the lobule one also observes stasis and extravasations. 
Kmigration of round cells and regeneration of bile ducts are, in addition, 
well marked features. The kidneys are usually the seat of lesions, 
particularly of a fatty degeneration of the convoluted and straight 
tubules. Fatty degeneration of the heart muscle and of the cortex ol 
the suprarenal glands and of the voluntary muscles is also’ observed. 
In rare cases there is haemoglobinuria. These changes correspond 
in every respect with those given for the acute yellow atrophy of man. 
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Symptoms.---The course of the disease is a very rapid one. usually 
about 24 hours, although sometimes it may last less than six 
hours, while other fatal cases lasted up to three days. Recovery was 
observed to occur in a minimum of four days. Precursory symptoms 
in the form of dullness, sluggishness at work, and unsteady gait were 
recognised, and usually the conjunctiva had a yellowish appearance. 
There was no fever present. The acute symptoms have a sudden 
onset and may develop at any time of the day or night ; the charac- 
teristic violent symptoms are in most instances present from the 
beginning. 

The author distinguishes a less violent form from a more violent 
one. In the former the horse is noted to be semi-conscious, standing 
in the stable usually with its head hanging in a corner and refusing 
food ; the gait is slightly swaying or staggering. In the more violent 
cases the symptoms may increase rapidly in intensity or they may 
be present from the very onset. The horse pushes its head forward 
violently against the wall and in so doing assumes all possible positions, 
resulting in bruising and laceration of the skin of the head and point 
of the shoulders. In some cases the horse may show actual fits ol 
madness. If taken outside into a paddock it soon lands itself in a 
wire fence, against trees, or other obstructions and injures itself badly. 
These violent symptoms are succeeded by a partial or complete coma. 
The horse then goes down usually on its side with outstretched 
extremities ; it first rises on its feet from time to time but, later, 
attempts at rising become fruitless. Symptoms of dyspnoea are 
sometimes extremely pronounced during this stage. Nervous symp- 
toms of a less violent nature were also noted. In the somnolent 
or semi-conscious stage the eyes are staring, the horse is apathetic 
towards its surroundings. and twitching of the lips, champing of the 
teeth, opisthotonus, kicking at the abdomen, and yawning may 
be seen ; sometimes there is profuse perspiration. At the beginning 
the pulse is normal but in some cases it later becomes increased in 
rate, soft and small, and, finally, imperceptible. Micturition is either 
normal or its frequency is increased; polyuria was occasionally 
seen. There is thus a close analogy between the symptomatology 
of acute liver atrophy of horses and that of the human disease. 

The term “ staggers” is also applied in South Africa to a chronic 
disease of horses otherwise known as “ dunziekte,” in which the liver 
undergoes a cirrhosis, starting usually from the central vein and 
finally involving the whole lobule. The course of this disease, however 
8, a8 a rule, a chronic one, lasting for weeks and even months, but 
i some cases the symptoms develop very rapidly; a differential 
diagnosis is then only possible post-mortem. 

Attempts at treatment were made in several instances, but “ no 
definite results were obtained.” 

At the end of the article the author discusses, at considerable length, 
the observations made and the results of attempts at experimental 
‘ransmission in so far as they tend to throw light on the possible 
pen of the disease. The experimental results are summarised as 
OLOWS ‘-—~ 


Blood from nine horses suffering from acute liver atrophy was 
tansrused into 14 horses that had not been immunised against horse 
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sickness; eight out of the nine horses affected with staggers had been 
previously immunised against horse sickness, the longest interval 
since the last injection of virus being 77 days; the ninth horse had 
been injected with serum only. The blood of the eight immune 
horses produced horse-sickness in six horses, of which four died, 
One horse died 46 days after having been injected and, postmortem, 
showed parenchymatous hepatitis together with lesions of pernicious 
anaemia. Sub-inoculations with the blood of this horse gave 
negative results as far as liver atrophy was concerned but 
positive ones with regard to pernicious anaemia. One horse died of 
staggers. 

Portions of the livers of four horses that had died of acute liver 
atrophy were emulsified and injected into eight horses, of which 
three kad been immunised against horse sickness. In one instance, 
45 days after the injection, a horse died showing lesions of pernicious 
anaemia together with a well-developed parenchymatous hepatitis. 

Serum from a horse suffering from acute liver atrophy was injected 
into five horses, with negative results. 

Serum from one horse that had recovered from acute liver atrophy 
was injected into 31 horses, and none of them developed the disease ; 
also, the serum of five horses that had recovered from the disease 
was injected into 26 horses, with negative results. 

Serum that had been utilised for the immunisation of horses amongst 
which acute liver atrophy had been noted was injected into 76 horses ; 
one of these contracted the disease. 

The absence of fever in the disease and the impossibility of increasing 
its incidence by administering increased doses of horse-sickness 
blood, or by various other treatments plead strongly against the 
acceptance of an organism, even an ultra-visible organism, as the cause 
of the disease. The most striking fact appears to be that the greatest 
number of cases was somehow connected with horse-sickness, and, 
moreover, the above experiments established that the horse-sickness 
virus can remain in an immunised horse for some time after its 
recovery ; the horses that became affected with staggers appeared 
to retain in a much greater number of cases and for a longer period 
the horse-sickness virus than did the immune horses. Further, in 
some instances, the horses contracting horse-sickness after tranfusion 
of blood showed the disease after an unusually long incubation period. 
The evidence goes against the assumption that pernicious anaemia 
is connected with staggers although some horses contracted both 
diseases. As is described below, an acute hepatitis resembling to a 
high degree that observed in staggers can be produced by the poison 
of a plant, Senecio, the poisoning only producing its effects a consider- 
able length of time after it has been consumed. In the greater number 
of cases, manifest symptoms of this poisoning did not appear, but It 
is argued that when horses become affected with horse-sickness ot 

perhaps pernicious anaemia these symptoms may break out as the result 
of the superadded action of a new toxin. It is thus concluded that 
the primary cause of staggers is most likely to be a plant toxin that 
remains fixed in the liver cells for a considerable time, and_horse- 
sickness and environmental influences are regarded as contributory 


causes. 
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ii. Parenchymatous Hepatitis (Senecio Poisoning). 

Although the disease known as “ dunziekte”’ in Natal has, as the 
result of a number of investigations, been connected with ragwort 
poisoning the author considered it necessary first of all to establish 
the validity of this hypothesis, and thus a number of experiments 
were undertaken in 1912, by the Division of Veterinary Research, upon 
the cause of the disease and continued until 1917. A total number 
of 24 horses and one mule was utilised. 

One horse was turned out into a paddock in which Senecio latifolius 
was very plentiful, but it was never observed to eat any of the plants. 
The opinion that ragwort is only very rarely eaten by horses is thus 
justified. 

Ragwort was tolerated by 23 horses when cut up and mixed in not 
too great a quantity with other foodstuffs. In one instance the 
disease was produced by feeding as small a quantity as 32 lbs. in 
50 days, or 10 oz. per day. Quantities amounting to 44 Ibs., in daily 
doses of 6 to 13 oz. extending over a period of not exceeding 58 days, 
did not produce the disease in all instances. Quantities of 38 to 39 
lbs. produced the disease when fed in average daily doses of 6 oz. 
for a period of over 100 days. Small quantities can thus produce 
the disease when fed for a sufficient length of time. This fact was 
confirmed by feeding horses experimentally with 48 to 50 Ibs. in 
128 days, at a daily rate of 6 oz. 

In an experiment in which the daily average given was 20 oz. 
or more, and amounted altogether in two cases to 106 and 131 lbs., 
the disease developed after a shorter period, viz., 78 to 79 days. One 
horse, however, had received a total of 48} lbs. in daily doses of 175 
oz. and died after a shorter interval, viz., 44 days. One horse, referred 
to below, and the mule did not develop the lesions. 

It would thus appear that practically all horses are susceptible 
to ragwort poisoning. 

An important fact established was that once a sufficient quantity 
of ragwort has been consumed it produces hepatitis and this condition 
may continue to develop even though the feeding has been stopped ; 
the longest interval between the cessation of feeding and death was 
96 days. Three other horses died 20, 23, and 43 days after the 
ragwort had been stopped. In cases where death occurred three or 
four days after discontinuing the feeding the animals were considered 
to have been already ill. 

Some of the horses that had been fed on ragwort were subsequently 
used for horse-sickness experiments. In two instances, immediately 
after the feeding had been stopped, the horses were injected with virus 
and serum and whilst the horse-sickness reaction developed both horses 
showed symptoms of ragwort poisoning; one of these horses 
showed symptoms of “staggers” from which it recovered, and one 
died. ; 

Some of the horses were immunised after having discontinued the 
feeding ; one of these died of horse-sickness and showed typical liver 
lesions, death in this case taking place 56 days after the end of the 
feeding, Three horses passed successfully through the horse-sickness 
infection but subsequently died of ragwort poisoning. Since death 
occurred to about the same extent in horses that had been fed with 
Tagwort but not subjected to immunisation against horse-sickness 
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it does not seem that the latter disease can be accused of accelerating 
death. ; 

One horse showed symptoms of ragwort poisoning thirteen days after 
having been fed with the plant and then recovered; this suggests 
that recoveries are possible once the cause has ceased to act. Another 
case to which special attention is drawn is that of a horse which 
received in 125 days 50 lbs. 3 oz. of ragwort; no symptoms were 
noted during this period-or afterwards. The horse passed through a 
mild horse-sickness reaction but this did not develop symptoms of 
ragwort poisoning. It lost steadily in condition and was killed 
73 days after having discontinued the feeding. On post-mortem 
examination no lesions of parenchymatous hepatitis were observed 
but there appeared to be a difference in the shading of the liver cells, 
which might have been due to regenerative processes. 

In the acute ragwort poisoning produced experimentally, a series 
of symptoms was noted which pointed to a liver disease, viz., a 
jaundiced condition of the mucous membranes of the eye and a distur)- 
ance of the sensory organs manifested by the slight pressing forward 
of the body, uncertain gait, and semi-consciousness. These symptoms 
are comparable in a milder degree to those seen in the above-described 
acute liver atrophy. In addition, there are symptoms of colic, together 
with, invariably, loss of condition and loss of appetite. This picture 
agrees with that given by Hutyra and Marex in their text book of 
their so-called acute liver atrophy of the horse. Haematuria and 
haemoglobinuria were occasionally observed. 

A minute description is given of the post-mortem changes. The 
liver lesions are interpreted as those of a parenchymatous hepatitis 
varying considerably in degree, but in no case so marked as in the 
above described acute liver atrophy. In some horses, however, 
groups of lobules could be found in which the picture of acute atrophy 
was present in detail. The heart lesions, described as myocarditis 
and fatty degeneration, also corresponded to some extent with those 
found in the above disease. The main changes in the kidney were 
those of fatty degeneration, in no way different from those found 
in acute liver atrophy. Fatty degeneration of the voluntary muscles 
and the suprarenal glands and the presence of fat in the parotid 
and submaxillary glands further indicated that Senecio poisoning 
attacks practically all parenchymatous organs. 

In comparing the lesions thus found in Senecio poisoning with 
those of the above described liver atrophy, differences are found 
varying only in degree; destruction of the liver tissue was most 
pronounced in the latter case whilst the heart was more greatly 
involved in the former. The remaining lesions were more or less 
parallel in intensity. 


Vitsoen (P. R.). Investigations into Lamziekte in Cattle.—Uv 
of South Africa, Dept. of Agriculture, 5th & 6th Repts. of the Director 
of Veterinary Research. 1918. April. pp. 257-320. With |: 
tables. 

In this paper Viljoen discusses the results of an extensive series 
of experiments and observations upon the South African cattle disease, 

“Jamziekte,” made during recent years at the Experimental Station, 
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Armoedsvlakte, and on other farms in the so-called !amziekte areas. 
In previous reports, issued from the same source, an account 
was given of some investigations undertaken by the author in 
collaboration with 'THEILER and Green dealing particularly with the 
dietetic deficiency or vitamine theories which had been set forth 
to explain the occurrence of this somewhat mysterious disease. 
Several general aspects of the disease such as the symptomatology, 
animals affected, latent or incubation period, and the conditions 
under which the disease is contracted are first discussed. Dealing 
with the particular soil and veld conditions under which lamziekte 
occurs it is stated that in the Bechuanaland area the disease is most 
prevalent on limestone and dolomite formations, but it also occurs 
on farms free from any kind of rock; sandy soil, particularly when 
mixed with limestone, seems to be a very common formation. It 
appears that the disease occurs most commonly where the soil 
formation is such that very little moisture is retained, so that plants 
growing on the soil quickly respond to changes in the climatic condi- 
tions. As regards the nature of the vegetation it is definitely asserted 
that the disease occurs only on grass veld and has never been seen 
on Karroo veld. Farmers often accuse “sour” veld as the cause 


of the disease, but this view can be ruled out for the grasses on the 
aflected area investigated were of a high nutritive value and not 
of the kind to which the term “sour” is generally held to apply. 
The disease occurred very rarely on veld where the plant “ brak 
ganna” (Salsola sp.) grew abundantly. 


Apart from observations made on the veld a number of grazing 
experiments were conducted in small closed paddocks and from the 
results obtained the opinion is expressed that the disease originates 
from changes produced in the vegetation of lamziekte farms by 
the action of certain climatic influences such as heat and drought ; 
in fact, the condition has always been recognised as a disease of 
drought. It occurs, moreover, during the summer months, when 
vegetation is growing and the rainfall is very irregular. When the 
growth of grass is interrupted by spells of drought it is believed that 
a toxin is produced in it. Cases were observed to occur particularly 
on sandy soil covered with a vegetation which consisted only of 
young grass which quickly became burnt up at the beginning of a 
spell of drought ; the outbreaks in these instances were checked by 
moving the animals on to so-called “old” veld, that is, pasture 
composed of older plants. A few cases were known to occur even 
in winter, but it is believed that the grass grows to a certain small 
extent even during this season; in this connection, the disease was 
seen to make its appearance in mid-winter in a paddock which had 
been grazed down completely by a number of cattle. Cases of the 
disease which are said to occur sometimes when the pasture is luxuriant 
are explained away by the assumption that the latent period of the 
disease may sometimes be of considerable length. 

Lamziekte attacks all bovines irrespective of breed or sex; young 
animals and cows in calf or in milk seem to be very susceptible, and 
trek oxen have been said to be not very susceptible to the disease. 

However, the author adduces certain facts which tend to show 
that this view is not correct. The greater susceptibility of cows 
and heifers is not so marked as has been stated. Cattle in good 
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condition seem to be more liable to attack than those in moderate 
condition while those in poor condition very rarely contract the 
disease. Animals suffering from extreme poverty have often been 
mistakenly held to be affected with lamziekte. Apart from one 
suspicious case in a goat no cases of the disease were encountered in 
any of the other domesticated animals. 

Inoculation period.—It is well known that cattle introduced into 
a lamziekte area do not contract the disease for some months after 
their arrival. Out of 72 animals that had arrived at Armoedsvlakte 
from Pretoria 11 contracted the disease ; the first case was observed 
in 8 months 22 days, while all the other cases appeared after a 
more prolonged period. It had been suspected that the disease had 
an incubation period, and this belief was supported by some work 
of Mircuet.(D. T.) (1912), who observed that two animals contracted 
lamziekte 12 and 13 days, respectively, after they had been muzzled. 
Viljoen placed 40 head of cattle in kraals and fed them on foodstuffs 
from Jamziekte-free areas for a period of seven days and afterwards 
allowed them to graze on infected veld for 30 days. Two showed 
symptoms on the 3rd and one on the 4th day after arrival in the kraal ; 
three showed symptoms after returning to the veld, viz., on the 11th, 
18th and 29th days, respectively. From these results the incubation 
period would appear to be unusually short. In another instance the 
disease occurred in an animal 21 days after it had been removed from 
the veld and fed with foodstuffs from a non-lamziekte area. It thus 
appears safe to conclude that the disease may have an incubation 
extending up to 21 days. 

Symptoms.—As a rule no premonitory signs are observed and even 
when animals are closely observed in paddocks no well-defined 
symptoms were seen preliminary to the actual attack, except, perhaps, 
a very slight uneasiness. Some observers have included signs of pica— 
a craving for bones, ete.—among the premonitory symptoms, but this 
was not in accord with the author’s own experience as these signs 
could also be observed in cattle on-farms where lamziekte had never 
been known to exist. In one small paddock where a number of 
carcases were strewn about great difficulty was experienced in getting 
the cattle to chew the bones. 

Three forms of the disease are said to occur, viz., (1) peracute, 
(2) acute, and (3) sub-acute forms. Out of 50 animals that died 
at Armoedsvlakte the peracute form occurred in 9, the acute form in 
38, and the sub-acute form in 3. In the peracute form the animals 
affected were generally found dead on the veld, the disease resembling 
anthrax in its sudden development. The acute form, which probably 
accounts for 80 per cent. of all cases in Bechuanaland is also very 
sudden in its onset. The animal is first noticed to be rather dull, not 
feeding, and inclined to keep away from other cattle. It appears 
uneasy, sometimes excited, and muscular weakness is soon noticed, 
the animal showing an inclination to lie down frequently ; if driven, 
stiffness in the fore quarters is noticed, the tendency to lie down 
becomes progressively more marked, and the gait at this stage is said 
to be very typical. In from a few hours to a few days the animal 
lies down and is unable to rise again; when assisted on to its feet itis 
unable to maintain itself in the standing position. The muzzle 
becomes very dry and covered with crusts ; small quantities of faeces 
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of varying consistency are passed. The temperature in all cases 
remains normal throughout. The sternal position may be maintained 
for a day or two but finally the animal lies stretched out on its side 
and death then soon supervenes. Paralysis of the tongue and throat 
muscles was observed in several cases, which proved to be rapidly 
fatal; in these cases salivation was profuse and the jaws were in 
constant movement. No cases were observed by the author in which 
the cattle were able to eat and drink normally. Sensibility remains 
unimpaired right up to the point of death. These acute cases lasted 
from 12 hours to 5 or 6 days, average 2-3, and the great majority 
proved fatal. 

The sub-acute form seen by the author differed from the acute 
in that the onset was not so sudden and the course of the disease 
was much more prolonged ; the animal remained lying down from the 
4th to the 14th day, death then taking place in from 2 to 7 days. 
Nearly all cases in which the animals lie down and are unable to get 
up terminate fatally ; cases in which the animals are able to remain for 
some little time standing frequently recover. In his experience of 
about 200 cases of the disease the author never met the so-called sub- 
acute or chronic cases described by other writers where the animals 
were able to feed and drink normally; it is regarded as probable that 
such cases were in reality merely instances of extreme poverty. 

As regards post-mortem findings no well-marked naked-eye lesions 
are manifest, but the following changes are fairly constant :— 
Congestion of the abdominal organs and of the mucous membranes 
of the fourth stomach and intestines ; frequently, petechiae in the 
epicardium and endocardium, and in many cases congestion of the 
lungs. The lesions did not vary very much in the different types of 
the disease, except that in the sub-acute forms muco-enteritis is 
more marked. 


Experimental Work. 

Grazing down experiments—With the object of facilitating the 
study of plant life and other conditions on so-called lamziekte areas, 
a number of experiments were made in order to induce the disease to 
make its appearance on areas of as small an extent as possible. The 
disease was first recorded in a 100-acre camp, which was afterwards 
divided into four smaller camps of equal size and by continuing 
this work the author was able eventually to get cases in paddocks 
only about eight acres in extent. The results of the feeding experi- 
ments carried out by THEILER, GREEN, and the author indicated 
that supplementary rations did not in any way reduce the incidence 
of the disease among cattle grazing over lamziekte veld, and hence 
in the series of experiments now described it was possible to keep the 
small areas grazed down completely for comparatively long periods 
by giving the experimental animals maintenance rations. 

The author then details 11 experiments, in of each of which 
batches of from 8 to 50 cattle were turned into the enclosed paddocks 
for the purpose of grazing down their vegetation completely, and 
kept there for varying periods of time extending up to over a year. 
Positive results were obtained in five experiments, 12 animals becoming 
eventually affected (expt. 1, 4 cases; expt. 3, 2 cases ; expt. 4, 3 cases ; 
expt. 5, 2 cases ; expt. 6, 1 case). In discussing the results the author 
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states that entirely different conditions prevailed in the first of these 
experiments as compared with those in the remaining ones. In the 
first, grazing was plentiful when the four cases occurred, and after the 
grass had been eaten down considerably no more animals contracted the 
disease. In all the other experiments losses occurred only when the 
grass had been grazed down considerably and only short tufts remained, 
Most of the cases occurred in June and July when the soil was very dry 
and the growth of vegetation elsewhere in the neighbourhood almost 
at a standstill, but owing to the constant presence of cattle in the 
paddocks the sprouting of grass was nevertheless continually stimulated. 
Owing to the alternation during this period of cold spells with hot 
sunny days the belief is expressed that grasses of a very toxic nature 
were thereby produced (!). 

In some of these experiments a number of lamziekte carcases were 
left in the paddocks. On the other hand, in the first experiment no 
carcases were left and yet four cases occurred. In one particular 
paddock in a corner of which carcases were for a time deposited three 
experiments were carried out ; in the first of these the animals had 


no access to carcases and no cases of lamziekte occurred, while in the’ 


second and third the animals had access to carcases and five cases 
of the disease occurred. In another experiment no carcases were 
present but the animals (2) which subsequently died had access to 
‘arcases a fortnight before they were admitted into the paddock. 
In another experiment the animals had access to a large number of 
carcases and no cases occurred although the experiment was continued 
for eight months ; this result dissipated any suspicion in the author's 
mind that the carcases had any connection with the production of 
the disease. 

Attempts had previously been made by MitcHELL and WALKER to 
transmit the disease from sick and dead animals to healthy cattle, 
using in this manner almost every tissue that might be infected, 
but their results were invariably negative. In the author’s experiments 
the animals were not seen to take much notice of the carcases in spite 
of the fact that they very often were observed to lie down between 
and even on top of the carcases. Moreover, for five years it had not 
been the custom to allow carcases of dead animals to lie about at 
Armoedsvlakte and yet cases of the disease occurred just the same. 
It is further concluded that (1) lamziekte is not a disease which can 
be associated with a deficiency of the ordinary food elements in lamziekte 
veld, (2) the disease can be contracted even when the bulk of ‘the 
animals’ diet consists of food-stuffs imported from an area where 
lamziekte is unknown. 

Plant-feeding experiments.-A very comprehensive series of ex- 
periments is described in which attempts were made to produce 
'amziekte in cattle by feeding them on different plants collected from 
the veld in order to test (1) the plant poison and (2) the grass toxin 
theories. The animals were tied up constantly except for a few 
hours every day, when they were allowed to run out for exercise, 
and muzzled so as to prevent natural grazing. In this way 140 
different species of plants, many of which were supposed to be 
poisonous, were fed in weighed quantities for certain periods, in many 
cases extending to over 100 days, to cattle, 19 in all being used for 
the test; meanwhile, the animals received a supplementary ration 
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of maize meal, bran, and veld grasses. The results were entirely 
negative. Similar results were obtained in experiments in which : 
(1) Cattle were fed with a plant (Salvia rugosa), numerous seeds of 
which are found in the stomachs of animals dead of lamziekte. (2) 
Mixed grasses from the veld were fed, together with a small supple- 
mentary ration of bran and bean meal to animals kept in the stable. 
(3) A grass (Chrysopogon serrulatus) heavily infected with a parasitic 
fungus (Phyllachora) and much liked by cattle was fed alone for six 
months. (4) Grasses from a very badly “ infected” lamziekte 
paddock were fed to cattle for five months. (5) Twenty-five different 
grasses from lamziekte veld were fed to 19 animals for nearly four 
months. In this last experiment each animal received two species 
of grasses every day, and in selecting the grasses for each animal 
a grass of rare occurrence as a Tule had to be combined with one 
growing abundantly. As regards the feeding value of the different 
grasses all animals maintained their condition until the last month 
(June) of the experiments when the grasses became dry and fibrous, 
but even at this stage the loss in condition was not very noticeable 
except in the case of one cow receiving Aristida congesta and Eragrostis 
nebulosa. (6) A grass, Chloris petrea, which has been found to contain 
a cyanophoric glucoside, was fed alone to cattle for two months, 
but these animals sustained no loss in condition. 

Although the results in these plant feeding experiments were so 
uniformly negative the author refuses to admit that definite conclusions 
can be drawn from them. He regards it as possible that the plant 
or grass toxin is very unstable and likely to disappear before the 
plants selected for the feeding tests reach the stable. It is added that 
the disease at times makes its appearance only on some camps and 
possibly only on certain portions of such camps, and is prevalent 
only at certain times of the year. 

From the purely dietetic point of view the results of the above feeding 
experiments were interesting. The previous experiments of THEILER, 
GREEN, and the author indicated that hay made from grass cut at 
random from lamziekte areas often proved very innutritious, while cattle 
naturally grazing over the areas kept in fair condition except when 
they became affected with the disease, lamziekte. In Viljoen’s present 
experiments, however, the cattle kept in very good condition by feeding 
on grass collected from lamziekte veld. But, in these new experi- 
ments the whole plant, including the root and the succulent leaves 
found at the base were fed to the animals whereas in the older experi- 
ments the grasses were cut by a sickle several inches above the ground. 
These results, therefore, afford strong evidence against the so-called 
deficiency theories advanced to explain the cause of lamziekte. 

Kxperiments to test soil infection theoriesIt had been suggested 
that the causal agent of lamziekte was connected with the soil and 
Was In the nature of a bacterium or fungus growing on or in the 
ground, although all experimental evidence goes against a bacterial 
origin of the disease. The following tests are described. 

(1) Forty head of cattle had stirred up with their drinking water 
daily for over a year soil from a badly “ infected ” lamziekte paddock. 
Three animals subsequently became affected with the disease but the 
percentage is regarded as quite small and no larger than that among 
animals in other experiments or amongst the controls. 
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(2) Forty animals were similarly treated for over a year but, in 
addition to the soil received in their drinking water, these animals 
also had access to a “ lick” consisting of 1 part common salt, | part 
bone meal, and 2 parts soil; the results were entirely negative. 

(3) Twenty cattle were placed for over 14 years in a small enclosure 
within a well-known lamziekte area; all vegetation was removed 
from the surface of the soil and the animals were fed on a maintenance 
ration consisting of foodstuffs from a non-lamziekte area. By placing 
the food on the ground it was hoped that a fair amount of soil would 
be ingested. No case of lamziekte occurred. 

(4) One hundred and fifty tons of soil were removed from a lamziekte 
farm to a non-lamziekte farm. The vegetation was allowed to grow 
on this soil and 21 head of cattle had’ access to the pasture for a period 
of a year. The results were again entirely negative. One had thus 
to conclude that the causal factor of lamziekte had no connection 
with “ soil infection.” 

Alternate feeding and grazing experiments.— The main object of 
these was to find out whether there would be any difference in the 
incidence of the disease when animals were kraaled and given a well- 
balanced ration for a certain period and then allowed to run on the 
veld without any additional.rations for another period. By varying 
the periods of kraaling and grazing it was hoped to arrive at the period 
of incubation of the disease. 

(1) Forty cattle were, alternately, first fed on maize meal, bran, 
lucerne, hay, and veld hay in a kraal for one week, and then allowed to 
run inthe veld for one month. This was kept up fora period of nearly 
ten months. Six cases of lamziekte occurred : (a) 17 days, and (b) 28 
days after leaving the kraal ; (c) 4 days after returning to the kraal 
for the second time ; (d) 10 days after leaving the kraal for the second 
time ; (e & f) 3 days after arriving at the kraal for the third time. 
The mortality amongst this batch was thus higher than amongst 
other experimental animals for the same period, showing that the 
feeding did not in itself decrease the mortality. On the other hand, 
the complete change of diet from the veld grazing to kraal feeding 
seemed to increase the mortality ; three out of the six fatal cases 
showed symptoms a few days after the change from the veld to 
stable diet. 

(2) This experiment was conducted on similar lines. Forty animals 
were kraaled for 14 days and then allowed to graze for 14 days. The 
daily ration was the same as before. The results were entirely 
negative, although the experiment was continued for nearly six months: 
it is added, however, that cases of lamziekte were practically absent 
from the farm during this period so that no definite conclusions could 
be drawn. 

Experiments to test food deficiency theories.—The disease has been 
regarded as due to the lack of some essential food constituent on 
lamziekte areas ; a mineral deficiency, especially as regards phosphates, 
has been most generally accepted in this sense. This theory, 
however, finds no support in the fact that the best conditioned 
animals are the ones to contract lamziekte first, and calves born 
and bred on lamziekte farms develop normally and never show 
any malformation of the bones. 
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A series of six experiments is then described in which animals 
running on the veld were given access to the following substances : 
(1) Lucerne hay and bran (15 Ib. and 5 Ib. per animal per day) for 
a period of two years. Two out of 10 (20 per cent.) developed 
lamziekte. (2) Mineral “lick” consisting of magnesium sulphate 
15, common salt 30, fine bone meal 30, sodium phosphate 4, calcium 
fluoride 1, precipitated chalk 19, and iron sulphate 1 part; during 
a period of two years, four out of the 20 animals (20 per cent.) contracted 
lamziekte. (3) Bone meal feeding. Kight ounces of this was given 
as a “lick” to each animal per day; two out of 10 (20 per cent.), 
during a period of two years, contracted lamziekte.. (4) Bone meal 
feeding to surplus cattle. This experiment was very similar to the 
preceding ; five out of 30 (17 per cent.) developed lamziekte during 
a period of only 8} months. (5) Antiseptic tonie “lick.” The 
same animals were used as in the preceding experiment, but instead 
of giving a “ lick” consisting of bone meal only their “ lick” was 
made up as follows :--Common salt 8 0z., bone meal 8 0z., iron sulphate 
2 drachms, arsenic 30 grains, copper sulphate | drachm, creosote 
1 drachm, and ginger 2 drachms. This amount approximately was 
given as a single dose for each animal three times a week ; 13 out of 
40 (32 per cent.) contracted lamziekte during a period of only 15 
months. (6) Control cattle, given nothing in addition to veld grazing ; 
six out of 20 (or 30 per cent.) contracted lamziekte during a period 
of two years. In a bone meal feeding test subsequently carried out 
one out of 20 animals showed symptoms of lamziekte three months 
after the beginning of the experiment ; these animals were all actually 
dosed with 8 oz. bone meal each morning; during the same period 
only two cases of lamziekte occurred among 230 other cattle 
running on the farm. This last test affords strong evidence against 
the “‘ mineral deficiency ” theory. The differences in the percentages 
in the other tests are not very divergent considering the comparatively 
small number of animals, and in any case no support can be obtained 
for the theory. 

Exercise experiments. -The alleged slight susceptibility of oxen to 
lamziekte has been attributed to the fairly regular exercise to which 
these animals are subjected. Thirty-eight head of mixed cattle 
comprising oxen, cows, heifers, and tollies in approximately equal 
numbers were given severe exercise regularly several hours a day 
or every other day for a period of a year, receiving nothing except 
the common salt lick in addition to veld grazing. Of these animals 
ten (6 oxen, 1 cow, 1 heifer, and 1 tollie) developed lamziekte, which 
is regarded as an exceptionally high mortality compared with that 
occurring in other experiments during the same period. The high 
percentage among oxen is accounted for by the fact that as soon 
as exercise was found to be a failure as a preventative all breeding 
cattle were replaced by oxen. 

Transmission experiments. Extensive experiments with the object 
of testing the “infection theory” had previously been carried out by 
other workers, with negative results in al! cases. Viljoen by using still 
further methods endeavoured to transmit the infection from sick and 
dead to healthy animals. 

(1) Blood transfusion. It was reasonable to assume that if the 
disease was caused by a plant toxin one might possibly be able to 
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introduce it into a healthy animal by the injection of large quantities 
of blood intravenously from an infected animal. Ten animals were 
taken from the lamziekte veld, put in a stable and fed on material 
from a non-lamziekte area and were only allowed out for a few hours 
every day, during which time they were muzzled. One positive 
case resulted. This animal received three litres of blood from a heifer 
suffering from an acute attack of lamziekte. No untoward symptom 
occurred until the third day after the transfusion when definite 
symptoms of lamziekte developed and the animal died the following 
day. The transfusion, however, was carried out only 17 days after 
the animal had been brought in from the veld to the stables. It is 
regarded as highly probable that this animal was passing through 
the “incubation” period of the disease, contracted previously on 
the veld, when it was used for experiment. It is stated that the 
transfusion experiments have been subsequently repeated on very 
many occasions, always with negative results. 

(2) Muscle inoculations. These experiments were suggested by the 
results of investigations conducted by HEDINGER (E.), who connected 
lamziekte with the presence of sarcosporidia and their toxin in the 
muscles of cattle. Thirty animals were injected by DE Kook (G.) 
with muscle emulsions from cattle killed after lamziekte had been 
definitely diagnosed ; 8 fatal cases occurred which DE Kock diagnosed 
as suspected lamziekte. Thus only 27 per cent. of the animals 
inoculated died subsequently although some of them received no fewer 
than five inoculations at different times with material from different 
cases. The “incubation” period in these cases would vary from 
5 to 21 days, and Viljoen is of opinion that the symptoms in these 
fatal cases were in reality those of a toxaemia, and did not correspond 
with those of lamziekte. Six of the fatal cases were actually running 
on lamziekte veld prior to and during the transmission experiments 
but, nevertheless, two came from a non-lamziekte area. It is stated 
that in more recent observations, however, animals brought from 
a non-lamziekte farm did not appear to be so very susceptible to 
the disease, and, in fact, the shortest period in which animals showed 
symptoms was 33 months after arrival. In the above two fatal 
cases symptoms were shown in one case only nine days and in the other 
27 days after arrival on the lamziekte farm. 

A further series of experiments conducted under the supervision 
of THEILER, at Onderstepoort, are described in which healthy animals 
were injected with emulsions of liver and muscles of lamziekte cattle. 
In this manner 24 cattle were injected, some of them even five times. 
No cases of lamziekte occurred. 

An endeavour was next made to find out whether lamziekte could 
he set up by drenching animals with fly pupae (Pycnosoma marginale) 
which had been reared on carcases of animals dead from the disease. 

Most of these experiments were made at Onderstepoort under the 
supervision of THEWER. Thirteen cattle were drenched each with 
hundreds of pupae. Two of these are stated to have subsequently 
died from toxaemia. In the case of one of these, however, the symp- 
toms corresponded very closely with those of lamziekte ; pupae 
reared in its carcase and conveyed by drenching to seven other cattle 
(included in the above experiment) did not set up any disease. In 
the case of the other animal that died of so-called toxaemia it 1s 
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noted that three other animals received the same quantities of pupac 
on the same days. 

In another experiment, cattle were drenched with ground-up 
beetles and ants, collected on lamziekte farms. None of the seven 
cattle used contracted the disease. 

Two cows drenched with faeces of animals suffering from acute 
lamziekte did not contract the disease. 

It had been claimed by a certain Dr. Marrutas that lamziekte 
could be prevented by inoculating animals with defibrinated blood 
from an affected animal. Viljoen inoculated 116 head of cattle with 
blood from lamziekte animals on different days whilst 119 cattle 
served as controls. During the following year 25 cases oceurred 
among the inoculated animals and 23 among the controls. 

It has been held that inoculation with anthrax vaccine was capable 
of warding off attacks of lamziekte for several months. Out of a 
total of 283 animals vaccinated at Armoedsvlakte 18 contracted 
lamziekte (six within 6 months, seven within 12 months, and five 
after more than a year). The fact that six out of the 18 animals 
died within a few months after the inoculation goes to prove that it 
has no protective action against lamziekte. 

Curative treatment.-The following drags or biological product; 
were tried :—-Arecoline and pilocarpine, arsenophenylglycine, blood 
(defibrinated and extracted), chloral hydrate, cholesterine, cocaine 
hydrochloride, corrosive sublimate and sodium chloride, curare, 
eserine, formalin, iodine and potassium iodide, Leonotus leonurus 
plant, levurine, methylene blue, novoflavin, orypan, oxygen, peptone, 
pilocarpine and eserine, potassium permanganate, salvarsan, sodium 
sulphate, strychnine sulphate, trypanblue, and yeast. In discussing 
the results the author states that ‘‘ some methods of treatment were 
apparently successful, but the word ‘ apparently’ is used advisedly, 
as In all cases where recovery occurred the method of treatment 
failed completely on more extensive trial. The only conclusion one 
could arrive at was, therefore, that the recoveries would have taken 
place even in the absence of any treatment.” 

The author then goes on to discuss at length the results obtained 
in the foregoing experiments. He holds that they point to the 
probability that the disease is caused by a poison or toxin of vegetable 
origin. However, if what is stated in the footnote appended by 
THEILER ultimately proves to rest on a sound foundation of fact then 
the author’s arguments are erroneous. This, however, does not 
detract in any way from the intrinsic value of the laborious series of 
investigations conducted by him with a view to elucidating the nature 
of the disease. THEILER’s note is as follows :— 

“Since this article has been in the press further experiments were 
undertaken, which led to the definite conclusion that lamzickte is eaused 
by the ingestion of bones and substances of certain carcasses undergoing 
putrefaction and containing a very active poison which is probably of 
& specific nature and produced by a pathogenic saprophyte. Most 
cattle can be rendered lamzieck by drenching with suitable material, 
when given in sufficient quantity (e.g., pupae of picnosoma as done in 
the experiments quoted in the article, the disease observed undoubtedly 
was lamziekte. Compare also second report of D.V.R., page 100, exp. 27; 
page 103, exp. 82; page 104, exp. 83; pages 175 and 176). Of cattle 
running in the veld only those animals contract the disease which show 
pica. In their searching for bones to satisfy their abnormal craving 
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they pick up the toxie substance which frequently is contained in the 
bones. Practically all observations recorded in this article find now their 
explanation considering the fact that two conditions are required for 
the acquisition of lamziekte, viz., 1. pica, a morbid condition contracted 
from the pasture under certain climatic and telluric conditions, and 
2. the poison of a toxogenic saprophyte, the development of which again 
is dependent upon climatic and probably also soil conditions as obtaining 
in lamziekte areas. For details consult special report on the cause of 
Gallamziekte, by Sir A. Theiler, R. E. Montogomery and P. R. Viljoen, 
ete., now in preparation.—A. Th.—May 1919.” 


(GREEN (Henry H.). i. The Deficiency Aspect of Maize Products,— 
Union of South Africa, Dept. of Agriculture, 5th & 6th Repts, of 
the Director of Veterinary Research. 1918. April. pp. 751-774, 


ii. Upon the Quantitative Relationship between the Anti- 
neuritic Value of a Diet and the Onset of Polyneuritis.—Jhid. 
pp. 775-812. 


i. ‘‘(1) The examination of maize-milling products by dietetic experi- 
ments upon pigeons indicates that the distribution of vitamine in the 
individual maize kernel follows the distribution of phosphoric oxide, 
Both are located chiefly in the sub-pericarpal layers and germ, to a less 
extent in the outermost skin, and to a very much less extent in the 
endosperm. In the sampling of maize about seven-eighths of the vitamine 
passes into the ‘hominy chop’ (complete by-product), while about 
one-eighth probably remains in the ‘samp’ (endosperm). Of the whole 
maize, about two-thirds is usually converted into samp and one-third 
into hominy chop, so that the latter is about twelve times as rich in 
vitamine as the former, or well over twice as rich as the original grain. 
If we take the average pigeon requirements as standard and state this 
as 100, we get a series of figures representing the amount of vitamine 
present as percentage of avian requirements. The probable error of the 
numbers is assessed as about + 10 per cent. 


Vitamine in percentage 





Product. | Percentage of average requirements, 
P. O.. + 10 per cent. 
Whole maize .. ; | 0°59 | 156 
Fine meal... ‘ | 0°46 122 
Seconds ew oat 0°65 | 172 
Bran .. av cal 0°67 | 177 
Hominy chop ae 1-42 375 
Samp .. ce 12 31 


~ 
~ 








“These figures are relative and based upon the data acquired so far. 
The actual numbers depend upon the estimate of average requirements, 
and closer approximation would involve the use of statistical methods. 
‘The value for samp is interpolated, but is probably fairly near the truth. 
The vitamine values of milling products of course vary with the mode 
of milling, and the grade of ‘fine meal’ arrived at. ‘ Bran,’ for example, 
would be expected to run higher in general than in the case just cited, 
where the material appears to consist chiefly of the outermost skin. Jt 
seems probable that an average value for millers’ mealie bran, containing 
a higher proportion of the sub-pericarpal layers and germ and a larger 
fraction of the total phosphoric oxide of the grain, would run nearer 
300 than the value given here. It depends upon what fractions happe? 
to be slumped as ‘ bran.’ 
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«(2) Milled meals and table preparations vary in vitamine content 
according to the extent of milling, and may range from highly deficient 
products (fanko, samp, and ‘specially prepared table meals’) with about 
one-third of the vitamine actually required for healthy maintenance, 
up to efficient products containing 20 per cent. to 40 per cont. more 
vitamine than is actually demanded by the average individual. Meals 
milled for native consumption and the ordinary meals of commerce 
appear to be quite efficient, but high-grade table meals and flours are 
usually deficient. 

“Whole maize can stand depletion of about one-third of its phosporic 
oxide in the process of milling before becoming deficient for the average 
pigeon, or presumably the average man. When supplementary rations 
comparatively rich in vitamine are used a meal milled to this extent 
would be safe ; but where little or no supplement is eaten such a border- 
line grade would probably contain too little vitamine for those individuals 
of higher requirement than usual, and a not inconsiderable incidence 
of deficiency diseases might be expected. If the supplement is meagre 
it would therefore be safer to mill more lightly. Reduction of the 
percentage of phosphoric oxide by about one-sixth in the process of milling 
would probably still leave the meal efficient for all individuals in so far 
as beri-beri vitamine is concerned, and at the same time considerably 
reduce the crude flavour and coarse texture objected to in whole meal. 
This would still leave the meal with a vitamine index 130 or 30 per cent. 
above average requirements. If we accept the common medium grade 
fine meals and flours as containing four-fifths of the percentage of PO, 
in the original grain, they would have a vitamine index of 120 to 125, 
or 20 per cent. above average requirements. Such fine meals should 
therefore never come under suspicion as staple of a mixed ration, since 
a very small supplement richer in vitamine should throw the diet above 
the danger zone for even those rare individuals of exceptionally high 
vitamine requirements who might conceivably be hit by the fine meal 
alone, 

“(3) The parallelism between phosphoric oxide and vitamine content 
does not hold between different samples of maize, but only for distribution 
in any given kernel. 

In a series of six different samples varying in P,O, content by over 
100 per cent. no difference in vitamine content could be detected by 
pigeon analysis :— 


3. 4. 6. 
Percentage P, O, in different 
samples of whole maize oa 35 °42 49 °57 ‘63 °71 
Amount of vitamine present .. All six indicated as containing 
from 50 to 70 per cent. above 
average requirements for health 


_ “In these samples the ‘indicator limit’ of phosphoric oxide for border- 
line milled meals would range from about 0°23 per cent. to 0-46 per cent. 
It is therefore impossible to use phosphoric oxide as indicator of vitamine 
unless the phosphoric oxide content of the original mother grain be 
known. This information is rarely available, and the determination of 
P.O, asa general analytical guide to efficiency—as advocated by Voegtlin, 
Suilivan and Myers—is therefore ruled out of court. Their standard 
for maize flour, which assumes that ‘the P.O, content should not be less than 
5 per cent.” would condemn more safe samples than it passed. It 
would correspond to samples on the border-line of efficiency if the mother 
grain from which they were derived contained the relatively high propor- 
tion of 0°78 per cent. P,O,, and all ordinary meals coming up to their 
standard would certainly be efficient. But it would lead to false conelu- 
sions about all meals derived from mother grain containing less than 
06 per cent. P,O,, and these predominate, especially in South Africa. 
Such a standard therefore is perfectly safe, but has no useful application. 

“The much lower indicator limit of 0°35 per cent. PO, would correspond 
'o the border-line of efficiency for meals derived from average South 
African grain, and 0-4 per cent. P,O; would probably ensure a safe margin 
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of vitamine for average maize meals, but such a limit would reject just 
about as many healthy samples as it would pass deficient ones. The only 
sound judgment would be one based upon the extent of milling, and 
in absence of information about the original grain microscopic examination 
would provide a safer criterion than P,O, estimation. The biological} 
test if of course the rational one but this, involving a graduated series 
of tests upon pigeons, is laborious and lengthy, and not within the scope 
of the usual analytical laboratory. 

“It is morally certain that the same line of reasoning is applicable to 
rice and to other cereals. Frazer and Stanton’s indicator limit of 0-4 per 
cent. PO; for rice is now largely applied in the Far East, a sample 
containing less than this being regarded as ‘ polished.’ In the Philippines 
it has been used as a guide to legislative control of the extent of polishing, 
No doubt it deals fairly well with average samples of rice originally contain. 
ing 0°5 to 0°6 per cent. P,O;, the average from which it was deduced by 
Frazer and Stanton being 0°54 (lc. 6, p. 56), but it would almost certainly 
condemn vitamine-adequate lightly polished samples derived from rices 
grown under conditions of soil and climate which tended to produce 
a grain of low natural P.O; content. Occasionally it might pass a sample 
just below the border-line of efficiency where the original grain had been 
above the average in phosphoric oxide, but since the diet of even the 
poorest labourer nowadays is to some extent ‘ mixed’ the supplementary 
moiety would generally cover a slight deficiency, and any analytical 
error of judgment would escape detection. On the other hand wher» 
safe samples were condemned as being ‘too low in phosphoric oxide 
the grower or vendor would know no better and not be in the position 
to protest. 

“The fact that the standard of Frazer and Stanton has proved useful 
in practice is no argument that it (or any other P,O; standard for any 
other meal) is universally applicable, and it is worth bearing in mind 
that these two authors put it forward with due scientific caution in 
reference to their own experience in the Malay States. 

« (4) Maize meal as such can stand autoclaving at 125° C. for several 
hours without noticeable destruction of vitamine, although at 130° (, 
or over destruction is rapid. At 125°C. the food is rendered somewhat 
unpalatable. It is highly improbable that any of the methods in vogue 
for the cooking of maize are likely to engender deficiency in respect to 
beri-beri vitamine. 

««(5) Highly polished rice is shown to contain considerably more vitamine 
than samp, and is suggested as still containing at least half, and perhaps 
two-thirds, of average avian or human requirements. This would explain 
why it is that a small supplementary ration of moderate vitamine content 
added to a rice diet has often been found to protect from beri-beri. 

« (6) The ineidence of scurvy on the Rand mines, statistically always 
low (Orenstein), has probably nothing to do with the vogue of milling 
of the maize for native consumption, but is more likely to be connected 
with the nature and quantity of the supplementary ration. So long 
as the moiety of fruit and vegetables is not cut down, scurvy does not 
seem to appear.” 

ii. “The results of an extensive series of tests upon pigeons are recorded 
on diets varying in known fashion in respect to antineuritic hormone 
or ‘water-soluble B,’ and an attempt is made to correlate the survival 
periods of the birds with the proportion of vitamine present in the diet. 

“It is shown that the daily demand for vitamine is not absolute, but 
that’ it depends very largely upon the extent of exogenous metabolism. _ If 
the absolute amount of vitamine given per day is kept constant, poly- 
neuritis is induced when the amount of deficient basal ration is sufficiently 


increased. From this it is concluded that the main function of vitamine 


concerns the gross metabolism of food—probably oxidative catabolism. 
As vet there is no evidence to justify the view that vitamine consumption 
is related to carbohydrate metabolism more specifically than it is to 
metabolism of protein and fat. Vitamine is also regarded as required 
for structural purposes by the various cells of the tissues, but the greater 
proportion in the food is used up to metabolize the food itself. It is, 
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therefore, the ratio of vitamine absorbed in digestion to the energy 
value of the digested portion of the food which is suggested as determining 
the efficiency of a diet. The term ‘ vitamine index’ is used to denote 
this ratio, the number 100 being taken as representing average vitamine 
requirements of the pigeon, and vitamine indices being expressed relatively. 
Thus, maize = 160 indicates that whole maize grain contains 60 per 


cent. more vitamine than is required for its own metabolism. 

“When the diet is deficient the vitamine required for its metabolism 
is taken from vitamine reserves stored up in the tissues of the pigeon 
and the period of onset of deficiency symptoms depends upon the rate 
of depletion of reserves, which in turn depends upon the vitamine index 
of the diet and the amount of the diet metabolized. 

“ The validity of the simplest formula expressing these facts is tentatively 
discussed :— 

. 
S= >. x. other factors. 
V-a2 K 5 


“Where 8 is the period elapsing before onset of deficiency symptoms, 
V the minimum proportion of vitamine in the diet necessary for health, 
v the proportion of available vitamine actually present in the diet, 
( the extent of vitamine reserve in the tissues, and K the quantity of food 
metabolized. It is shown that such an expression is far from rigorous 
and does not hold in individual cases, but evidence is adduced to show 
that it can be regarded as embodying the cardinal facts of vitamine 
utilization in exogenous metabolism. It is particularly difficult to 
demonstrate the variation in survival due to variation in K, but if K is 
increased in such a way as to reduce «x the influence on survival becomes 
more clearly marked. In any given case there are so many interlacing 
factors which can influence the duration of survival of a pigeon that 
it is impossible to predict the onset of polyneuritis with any assurance, 
but when a large number of birds is dealt with the general run of survivals 
can be prophesied with fair certainty. Some of the causes of variation 
are discussed. Endogenous wastage of vitamine tends to reduce the 
calculated survival period, especially when K is small, and in general 
experimental survivals are shorter than anticipated. A lower limit to 
S may be set by the fact that symptoms take time to.develop. Variations 
in physiological resistance to clinical manifestation of deficiency make 
S difficult to determine experimentally. Variations in V, the minimum 
vitamine requirements of the birds, influence the survival periods very 
markedly when « is high, and hardly at all when w is low. On a deficient 
diet relatively little difference in survival may be effected until the 
vitamine content is raised almost to the border-line of efficiency. 

“ Any attempt to deduce the relative antineuritic efficiency of two diets 
by comparing duration of survival of pigeons in experiments of short 
duration is open to a summation of errors. In determining the vitamine 
content of various foodstuffs accurate data can only be obtained by 
feeding mixtures which protect indefinitely (a few months), and as many 
birds as possible should be fed just above and just below the border-line 
level of efficiency in order that variation in V may be ruled out. In 
our own experiments variation in V generally fell well within -+- 13 per 
cent. of the average value, but could frequently be interpreted as being 
wider. 

“The extent of the body reserves in pigeons, or extent of vitamine 
depletion which the tissues can stand before deficiency is manifested 
18 assessed as equivalent to the amount of vitamine contained in about 
one-quarter of the body weight of whole maize. In absolute units this 
probably corresponds to only a few milligrams of vitamine at most. 

“Polished rice, the staple deficient basal diet in experimental work 
on beri-beri, is regarded as containing residual vitamine equivalent to 
at least half of that required for its own metabolism by pigeons or man. 
The vitamine requirements of man and pigeon are regarded as very 
similar, and much higher than those of cattle.” 
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EeaNa (C. Sanz). Contribucién al estudio de la polineuritis de las 
gallinas. [Polyneuritis of Fowls.|—Revista Vet. Espana. 1918. 
June. Vol. 12. No. 6. pp. 241-247. [Summarised in Vef, 
Rev., and Jl. American Vet. Med. Assoc. 1919. May. Vol. 55. 
(New Series Vol. 8.) No. 2. p. 210.] 


“The author has encountered in Malaya a polyneuritis in fowls which 
he regards as due to deficiency or avitaminosis. The flock in which 
the disease appeared was kept exclusively for the purpose of consuming 
injurious insects, and had to live almost entirely on what the ground 
provided. Occasionally a feed of seeds of sweet sorghum was furnished 
to them in special circumstances, but this was seldom. 

“The disease presented itself generally in a chronic form, and the 
first symptoms which indicated illness were pains in the legs and difficulty 
in walking. The gait was vacillating, with inco-ordination of movements. 
Little by little the paresis increased, the feathers were held erect, and 
the wings became involved and pendulous. Paralysis of the neck was 
accompanied by rigidity and contractures simulating those of tetanus, 
and there were manifestations reminiscent of those exhibited by a pigeon 
from which the cerebellum has been removed. Dysphagia accompanied 
paralysis of the neck. Respiratory symptoms (acceleration, dyspnoea) 
and general emaciation were very marked. General sensibility diminished 
greatly. In most instances the disease lasted from fifteen to forty days, 
but there were more acute cases in which death ensued in from five to 
eight days.” 





VitsoEN (P. R.). Preliminary Report on the Harmful Effects of 
** Steek ’’ Grass on the General Health and Condition of Sheep.— 
Union of South Africa, Dept. of Agriculture, 5th & 6th Repts. of 
the Director of Veterinary Research. 1918. April. pp. 323-333. 
With 2 plates. 


The term “steek”’ grass (Dutch, steken—to prick or pierce) is , 
employed by farmers in South Africa to indicate any species of grass 
the fruits of which have sharp-pointed ends that adhere to the fleece 
and pierce the skin of‘animals. Such grasses would thus belong to 
different genera such as Aristida, Heteropogon, etc. During the last ( 
year or so these grasses were reported to have produced very harmful r 
effects upon the health of sheep and so investigations in this connec- 





tion were commenced at the Armoedsvlakte Veterinary Research ( 
Station, on different farms in the Vryburg district, and on the Govern- g 
ment Farm, Bestersput, Orange Free State. The “steek” grasses 
encountered during this work nearly all belonged to the Aristida b 
genus, A. congesta being the most common species. Heteropogon 

contortus, said to be very prevalent in other parts of the country, W 
was rarely found in the Vryburg area. 

While young and green, A. congesta is readily eaten by stock, but su 
is avoided by nearly all animals when it has reached the mature of 
stage. The stems then become hard, fibrous and unpalatable. The be 

rass is therefore very often found standing in pastures when most sm 
of the other, more palatable, grasses have disappeared. In one pe 
experiment illustrative of this fact 150 Merino sheep were put into Tes 
a paddock about 12 acres in extent in which the grass had already for 
reached the flowering stage. Within three weeks the veld was grazed sm 
down nearly completely, and the sheep had then to be given additional tin, 


rations. After another three weeks the animals had to live almost in ¢ 
entirely on the latter. All the grasses had then been grazed down of t 
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completely except Aristida, which was the only grass to reach the 
fruit-forming stage. The fruits ripened and were afterwards shaken on 
tothe ground ; new grass grew up from the seeds so that ultimately the 
whole area became converted almost entirely into an Aristida veld. 

In another experiment of a similar kind, 15 cattle were allowed 
to run for several months in a paddock. In this case, however, the 
animals entered the paddock before the grass had reached the flowering 
stage; the result was that all grasses, including Aristida were eaten 
by the animals and no grasses ever reached the flowering stage ; 
consequently Aristida did not get the upper hand over other species 
of grasses. 

During the last few years Aristida grasses have spread in many 
parts of South Africa to such an extent that certain small areas are 
almost entirely overrun by them to the nearly complete exclusion of 
other kinds of grasses. The prevailing opinion is that the excessive 
growth of Aristida grass is due to the diminished rainfall of recent 
years. The grasses become predominant especially in the vicinity of 
new homesteads and water supplies, and it is also remarkable that 
after these homesteads have been inhabited for some years these 
grasses tend to disappear and are replaced by other species. A 
botanical explanation of this phenomenon is put forward. “ Steek”’ 
grasses are undoubtedly dispersed by the wind and also by being 
carried about on the hair or wool of animals. A description is given 
of the fruit of Aristida and the mechanism by means of which it attaches 
itself to the wool. Its action in travelling along the wool may be 
compared with that of a barley ear. 

Merino sheep suffer most on account of their long wool and very 
tender skins. Persian and Afrikander sheep are said to be quite 
immune; these animals have short and rather coarse wool. On 
some farms in the Bechuanaland area where the grasses are very 
prevalent farmers have given up rearing Merino sheep and have taken 
up the breeding of Persians and Afrikanders with much success. 
Other animals such as cattle and goats hardly experience any ill- 
efiects from “ steek ”’ grasses. 

The deleterious effects on sheep are produced by Aristida seeds upon 
(1) the wool, (2) the skin, (3) the eyes, (4) the mouth, and (5) the 
general condition. 

The seeds collect in large masses often up to the size of tennis 
balls in those parts of the wool which come into contact with the 
grass when the animal walks or grazes. The market value of the 
wool is thus.enormously reduced. 

The effects upon the skin are seen particularly on its internal 
surface and in the subcutaneous tissues, but on those parts devoid 
of wool or hair the injuries caused by the prickling of the seeds can 
be seen in the very early stages. The lesion takes the form of a 
small red spot at the point of entrance, but very often the seeds 
penetrate underneath the skin. In most of these cases infection 
results from the presence of a micro-organism, with the consequent 
ormation of small subcutaneous abscesses. In rare cases these 
small abscesses are found in the muscles. As a rule the small suppura- 
ting centres remain localised except where several seeds have entered 
in close proximity. The injury caused by the penetration of hundreds 
of the seeds is therefore severe ; if the hand is rubbed over the internal 
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surface of the skin from a badly affected animal the presence of 
numerous sharp pointed seeds gives one the impression of a pin- 
cushion. The animal continually bites and scratches the irritating 
parts of the skin with the result that many of the animals lose all 
their wool in the sternal and abdominal regions. Inasmuch as the 
seeds always attack the animals during the winter months the cold 
weather and the constant skin irritation very soon produce such loss 
of condition that many of the animals succumb to poverty and weakness, 

Severe eye lesions may be produced, especially in sheep which have 
a dense growth of long wool around the eyes. Severe lachrymation 
is produced, and ultimately a panophthalmia, caused particularly by 
a secondary invasion with fly larvae. 

Mouth lesions, although not very common, are very serious when 
they do occur and they are in the nature of a haemorrhagic dermatitis 
produced in the first place by the pricks received when the animal 
bites its fleece invaded with seeds. The injuries are further increased 
by the animal rubbing its sore mouth against such objects as stones 
and posts, so that ultimately serious gangrene may be the result. 

Generally, loss in condition is the most harmful effect produced by 
the grass. On the Research Station at Armoedsvlakte the sheep 
fell off greatly in condition although there was plentiful grazing and 
comparative freedom from wire-worm infestation. 

The author next outlines measures by means of which the trouble 
may be largely mitigated. Shearing the long-wooled sheep during the 
early winter months, or after the grass fruits had reached maturity and 
had already started to invade the wool, combined shortly afterwards 
with dipping in a lime and sulphur bath, was found experimentally 
to produce very beneficial results. The dip caused rapid decom- 
position of the seeds and assisted in the healing of the skin lesions. 
Further preventive measures comprise (1) keeping sheep on veld free 
from the grass, (2) mowing Aristida grasses, (3) changing Aristida 

_ veld by cultivation, and (4) close grazing and paddocking. In cases 
where a farm is overrun with “ steek ” grass it is recommended that 
it should be fenced off into paddocks, which should be grazed down | 
in rotation by a large number of animals so that the grass cannot 





















































reach the fruit-bearing stage. If the grasses have already reached { 
the flowering stage, cattle should be put in the paddocks to tramp F 
down the grass stems, and so cause the fruits to be cast to the ground. ’ 

Curative treatment is comparatively of much less importance y 
inasmuch as the principal lesions, viz., those affecting the skin would a 


heal and disappear rapidly as soon as the cause had been removed ; 
dipping might assist the healing process. The eye and mouth ‘| 
lesions, which occur in a small minority of cases, would yield to W 


simple ordinary methods of treatment. to 
[Compare similar observations made by Dopp in New South Wales su 
and VeLu in Morocco. See preceding number of this Bulletin —Eo|| pr 
Mircuet (D.T.). The Effects of Arsenite of Soda Dipping Fluids C0 
on Working Oxen.—Union of South Africa, Dept. of Agriculture. ms 

5th and 6th Repts. of the Director of Veterinary Research. 1918. in 
April. pp. 553-593. With 27 tables. by 
The regular dipping of cattle in solutions containing arsenite o os) 


soda has become general on well-conducted farms throughout South ani 
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Africa. While the effect on young stock and breeding animals has 
left little to be desired the system when applied to oxen at work has 
in most cases been followed by a diminution in the working capacity 
of the animals. This is produced by the absorption through the 
skin of the arsenical solution, which causes considerable interference 
with the respiratory mechanism, giving rise in severe cases to laboured 
respirations and profuse sweating when the animals are put to 
strenuous work. The degree of distress depends on several factors, 
viz: (a) Previous regular dipping while the animals are young gives 
rise to a condition of tolerance, so that when they are put to work 
the symptoms produced are not so marked ; this tolerance becomes 
more pronounced as the animals grow older. (b) Climatic conditions 
exert a considerable influence ; the most marked symptoms are set 
up on hot days on which there is not much wind. (c) The maximum 
eflects are not produced immediately after dipping but after an 
interval of a day or two. 

In order to ascertain with accuracy the conditions under which 
these effects are produced and to devise, if possible, a system of 
dipping that would obviate these ill-effects while the lethal effect 
on the ticks was not interfered with, a series of experiments was 
undertaken by the author at the Laboratory at Pietermaritzburg. 
Ten 3-year old oxen were dispatched from Pretoria that had been 
inoculated against redwater and gall sickness nine days prior to 
dispatch. These animals had not previously been subjected to 
regular dippings. Five oxen were taken and dipped at five-day 
intervals and the remaining five animals received dipping at similar 
intervals in a dipping tank containing water only. The dip used 
in the experiments contained a specified percentage of arsenite of 
soda, in addition to the usual quantities of paraffin and soft soap 
recommended for use in the five-day dip (5} Ibs. soft soap and 2 gallons 
paraffin per 400 gallons). The dip was kept at the required strength 
by frequent tests for the arsenic content during the dipping periods. 
The animals were allowed time to improve in condition before dipping 
operations were commenced. Grass at the time and for some months 
afterwards was very poor, and so an additional ration was given to 
the animals. The oxen were worked by native boys in cultivating 
areas of wattle plantations adjacent to the Laboratory. Visits 
were made at short intervals to the area in which the animals were 
working and the condition of the animals while in the yoke observed 
and recorded. 

The first experiments indicated that dipping in a dip containing 
‘123 per cent. of arsenic did not cause any distress to the animals 
when pulling in the yoke, after a short period during which 
tolerance was established. This strength of dip, however, was not 
sufliciently lethal towards ticks to recommend it for use in 
practice. 

The second experiment showed that a solution of sodium arsenite 
containing *133 per cent. arsenic was of sufficient strength to kill the 
majority of ticks which became attached to the animals. Dipping 
in this solution carried out at five-day intervals prevented infestation 
by ticks in large numbers. Its effect, however, on oxen in work was 
a that it could not be recommended in practice for these 
animals, 
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per cent. of arsenic. In this case, however, there was a steady increase: 
in the number of ticks present on the dipped animals up to the 10th 
dipping. The lethal effect upon ticks of this concentration could not 
therefore be regarded as sufficient for practical purposes. This 
was confirmed by observations made upon cattle dipped on certain 
farms. The tick infestation on these animals was seen to increase: 
and complaints were made by the neighbouring farmers whose cattle 
were dipped in the tank that the ticks on their animals were not 
being killed. It was shown that when oxen were in fair condition and 
not doing too much work this concentration could be used with safety 
even during very warm weather, but the tick-destroying properties 
of the dip were not satisfactory. 

In the fourth experiment a dip containing +130 per cent. arsenic 
was tested. The effect of this again upon ticks was unsatisfactory, 
During the experiments 52°3 per cent. of the ticks found under the 
tail were killed and 14°5 per cent. of those found on the brush. The 
figures, in fact, were lower than those obtained in the case of *128 per 
cent. arsenic, but the anomaly is attributed to the probably increased 
activity of the ticks during the period when this experiment was 
being carried out. Marked symptoms of respiratory distress were 
observed in the dipped oxen towards the end of this experiment. 

In the above experiments considerable variation was observed 
in the action of the various dips depending upon the percentage of 
arsenic present, climatic conditions, and the general condition of the 
animals. It was observed that if a hot dry day followed the dipping 
the lethal effect on the ticks was not nearly so great as when dipping 
took place in moist humid weather. This could be explained by the 
fact that the solution remained in contact with the tick for a much 
longer period in the latter case. The effect of the various dips on 
the brush was to a great extent interfered with by the amount of 
hair present, which prevented complete penetration. The time 
which an animal took to go through the dipping tank varied from 
7 to 10 seconds and an examination of the tails afterwards showed 
that in some cases the skin of the tail in the brush and the attached 
ticks were quite dry. The length of the tank from the take-off to 
the top of the exit slope was 30 feet, giving a swim of about 20 feet. 
Results also showed that a dipping fluid containing a higher percentage 
of arsenic than *128 could not be used on oxen at five-day intervals 
without seriously interfering with their working capacity; also, 
a dipping fluid of this strength used in a tank with a 25 ft. swim was 
not found to possess the tick-killing effect considered essential for 
practical purposes. 

The tank used in the above experiments was erected in the early 
days of dipping when the swim was much less than that usually 
arranged for in modern dipping tanks. It was therefore decided to 
repeat the experiments with dipping fluid containing *128 per cent. 
arsenic using a “ walk-in” tank giving a swim of about 35 ft., which 
is about the average length of swim now arranged for in dipping 
tanks. The animals were submitted to 14 dippings at five-day 
intervals. Only on one occasion were symptoms of distress during 
work shown in the dipped lot, viz., on the second day after the second 
dipping. The average percentage of ticks killed with each dipping 


The third experiment was performed with a dip containing *128 
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were: under the tail 50°5 per cent; in the brush 19°3 per cent. 
General observations on the dipped animals showed that ticks were 
present in the ears, under the tail, and in the brush while the body 
was free from ticks. But, the development of the ticks in the two last- 
named situations was seriously interfered with, and engorged females 
were very rarely seen although they were usually present in the 
control animals. 

These observations were made at a time of the year when ticks 
were most active and the absence of ticks on the body showed that 
the arsenic was present in sufficient quantity to kill any ticks which 
might be transferred by immediate contact. However, in * walk- 
in” tanks the difficulty of controlling tick infestation of the ears 
and head is greater than in * plunge-in” tanks, and even when the 
head is forced under the surface during the swim there is not the 
same amount of penetration of the fluid to all the recesses as can 
be got with the latter type of tank. 

It was concluded that the method of determining the percentage 
of ticks killed by counting the number present on successive days 
in the tail tuft and under the base of the tail was one which only gave 
an approximate estimate, and experience showed that it was almost 
impossible to eradicate ticks in these situations by ordinary methods ; 
farmers usually resort to hand dressing of these areas as an essential 
additional means of control. 

Given a tank with a sufficiently long swim and dipping at five-day 
intervals it is deemed possible to prevent tick infestation with the 


dipping fluid containing a much lower percentage than the standard 
‘16 per cent. A dipping fluid containing *128 per cent. arsenic while 
possessing sufficient poisonous properties to prevent tick infestation 
is considered the maximum strength that can be used on oxen without 
producing a degree of respiratory distress incompatible with good 
work, 


GREEN (Henry H.). i. Isolation and Description of a Bacterium 
causing Oxidation of Arsenite to Arsenate in Cattle Dipping 
Baths.—Union of South Africa, of Agriculture, 5th and 6th Repts. 
of the Director of Veterinary Research. 1918. April. pp. 593-610. 


ii, Description of a Bacterium, Isolated from a Cattle Dipping 
Tank, which reduces Arsenate to Arsenite.—Jbid. pp. 613-624. 


iii, The Micro-Titration of Arsenie.—Jbid. pp. 539-550. 


i. “An organism has been isolated from an arsenical dipping bath 
which oxidizes sodium arsenite to sodium arsenate with great vigour, 
even in mineral media containing only very small amounts of organic 
matter. It has also been detected in mixed cattle and horse faeces. 
It is the causal organism of deterioration in arsenical cattle dips, and 
so far as has been ascertained by limited observation of a few tanks it 
is the only one to which rapid deterioration is to be ascribed. Its 
dimensions are variable, usually | to 34 in length and 0°3 to 0-6/4in breadth, 
slender rods predominating. Involution forms are larger and vary 
considerably in size and shape. It stains well with all ordinary stains, 
shows a beaded structure or bipolar staining, and is gram-negative. It is 
described as non-motile, but motile forms which readily lose their motility 
have been observed. It has been named Bacterium arsenoxydans, and would 
have the group number 212°3331033 in the classification system of the 
American Society of Bacteriologists. Apart from its denitrifying activity 
and its power to oxidize arsenite to arsenate, its characteristics are rather 
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negative. Apart from the negative characters indicated by the group 
number it does not ammonify bouillon, nor produce alkalinity in milk media, 
produces neither indol nor sulphuretted hydrogen, nor any characteristic 
odour in bouillon. It grows either poorly or not at all in synthetic media 
such as Uschinsky’s, Giltay’s, or Cohn’s. Growth on agar is slow, but in 
the course of a week is good ; on gelatine poor and may fail ; on alkalinised 
potato slow and uncertain, but may be good; in organic media such as 
bouillon, peptone, hay infusion, is good but slow. Plate cultures on 
agar and agar slopes are not unlike those of coli, except that the growth 
is slower and more compact. It is differentiated from most of the 
commoner organisms by its high tolerance for arsenite and its capacity 
to oxidize this to arsenate. The limit of tolerance is about 1 per cent. 
As, O,, and oxidation can proceed slowly in concentrations as high as 
0°8 per cent. The rate of oxidation under suitable conditions of air 
supply and reaction increases as the concentration of arsenite decreases. 
At 0:2 per cent. As, O, oxidation, after moderate inoculation into suitable 
media, may be complete in five or six days. Oxidation proceeds best 
in a faintly alkaline medium, being inhibited by very slight acidity, and 
rapidly coming to a standstill in neutral media unless the buffer effect is 
sufficient to absorb the change of H-ion concentration, accompanying 
the transformation of alkaline arsenate into neutral or acid arsenate. 
The reaction limits are approximately assessed as Py. 6°8 to Py. 10 or 
perhaps Pu. 6°6 to Pu. 10°5. 

* Although the organism does not grow under anaerobic conditions in 
bouillon, growth readily occurs in presence of nitrate. Arsenate can 
not take the place of nitrate, i.e., although arsenite is vigorously oxidized 
to arsenate under aerobic conditions the reverse change of reduction is 
not effected under anaerobic conditions.” 

ii. “‘ An organism which reduces sodium arsenate to sodium arsenite 


with great rapidity, and is capable of tolerating high concentrations of 


arsenite, has been isolated from an arsenical dipping tank. Its original 
source is probably faecal. It is the organism responsible for counteracting 
the oxidation which may be brought about by B. arsenoxydans (already 
described by us) and so far as is known at present it is the only one of 
practical importance in this direction. It is a vigorously motile non- 
sporulating organism, usually with four to eight flagella, but on occasions 
it may lose its motility and be cultivated for two or three generations 
as a non-motile bacterium. Its morphology, cultural behaviour, and 
general biochemical characteristics bring it into the typhosus sub-division 
of the colon-typhoid group. According to the classification system of 
the American Society of Bacteriologists it would have the group number 
222-2333033 the facultative character not being very pronounced and 
a marked preference for aerobic conditions being shown. Since no other 
member of the colon-typhoid group which we have had an opportunity 
of examining displays either the degree of resistance to arsenite or the 
marked ability to reduce arsenate, shown by this organism, it is considered 
the provisional christening is justified, and the name B. arsenreducens 
is suggested. The organism is rod-shaped, with rounded ends, and some- 
what variable in size. Dimensions may range from 1 to 6/4 in length 
and 0°34 to 0-64 in breadth, the typical form being about 2u by 0-4/4. 
Tendency to chain formation is marked. It stains well with all ordinary 
dyes and is gram-negative. Apart from the characteristics indicated by 
the group number it sometimes inclines more to the coli end of its group, 
as in sulphuretted hydrogen production, type and vigour of growth on 
potato and other solid media, and sometimes inclines more to the typhosus 
end as in absence of indol production and behaviour in milk media, and 
we should not be surprised if a strain were obtained in which acid produe- 
tion wus lacking. Such a strain would merely represent a shifting of the 
characteristics further away from the coli end of the group towards the 
alcaligenes end. 

«In the ordinary sense it is non-pathogenic for rabbits and guinea-pigs ; 
probably also for man. 

“Its outstanding characteristic is its high tolerance for arsenite and 
its capacity to reduce arsenate very rapidly in presence of sufficient 
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organic matter. This it can do in both acid and alkaline media, a 
neutral or faintly alkaline reaction being most favourable. The reaction 
limits for growth are roughly assessed as lying between Py. 4:5 and Py. 
10:5. The actual extent of reduction of arsenate varies with the composi 
tion of the medium and with its buffer effect ; is greater, for instance, 
in glucose bouillon than in ordinary bouillon. The tolerance for arsenite 
in bouillon corresponds to about 1:2 per cent. As, O , although pereeptible 
retardation in growth is noticeable below 0:8 per cent. Reduction can 
proceed almost to the limits of tolerance for arsenite provided no other 
limiting factors are at work. 

“The influence of the composition of the medium upon reduction is 
discussed briefly in relation to reduction and oxidation under practical 
conditions in dipping tanks in the field. 

iii. ‘The difficulty of determining small quantities of arsenic in 
physiological material with any real approach to percentage accuracy 
is emphasized, and it is pointed out that for quantities ranging from two 
or three milligrams down to one-twentieth of a milligram in a workable 
bulk of material, a micro-titration method is more serviceable than the 
commonly used Marsh mirrors or Gutzeit papers. A method is described 
in which the arsenic is brought over.as arsine, collected in dilute silver 
nitrate, and directly titrated with N/495 iodine (1 ¢.c. = 0:1 mg. As.O,) 
after addition of bicarbonate and sufficient potassium iodide to keep all 
excess silver salt in solution. Comparison is made with the reports 
of referees‘in the most recent trials of methods favoured by the Association 
of Official Agricultural Chemists in America, and it is maintained that 
nmicro-titration is more reliable and more rapid than colorimetric deter- 
mination; that it requires less personal attention to detail, and is 
applicable in a great many cases where most chemists now adopt a modified 
Gutzeit method.” 


SCHELLHASE. Ueber das Vorkommen von Kokkenahnlichen Gebilden 
in den Lungenexsudaten von Tieren, die an Lungenbrustfellent- 
zundung leiden (ansteckende Lungenbrustfellentzundung der 
Ziegen, Schweinepest usw). [Coccus-like Bodies in the Pulmonary 
Exudates of Animals Suffering from Pleuro-pneumonia (Con- 
tagious Pleuro-pneumonia of Goats, Swine Fever, etc.).|— 
Zischr. f. Infektionskr . . . d. Haustiere. 1919. Feb. Vol. 20. 
No. 1. pp. 63-64. 


In a previous communication upon contagious pleuro-pneumonia 
of goats the author described the presence of coccus-like bodies in 
considerable numbers in smears made from the pulmonary exudates 
of affected goats. These bodies varied in size, the smallest being 
somewhat smaller and the largest somewhat larger than 1 in diameter. 
They stained quite well with Giemsa and simple dyes such as carbol 
fuchsin, methylene blue. 

In this short note the author describes the occurrence of similar 

structures in other animals suffering from pleuro-pneumonia in 
“German” East Africa; these animals included a gazelle, an ox 
that had succumbed to rinderpest with pulmonary lesions, and a 
pig. The significance of the structures is altogether unknown ; they 
might be either micro-organisms or albuminous particles, and the 
latter might have been formed by the action of an ultra-visible virus 
or its toxin. 
_ [These bodies have apparently also been described by Mort (N.) 
in 1916 in the lung exudate of goats suffering from contagious pleuro- 
pheumonia in Italy, and this author ascribed to them an etiological 
— See this Bulletin 1916. Vol. 4. No. 4. pp. 179-181. 
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Srone (R. V.) & Fisuer (C. W.). A Chronic Pox-Like Infection in 
Goats and its Successful Treatment.—//. American Vet. Med. Assoc. 
1919. Aug. Vol. 55. New Series Vol. 8. No. 5. pp. 536-543. 


In this article the authors describe lesions resembling those observed 
in cow-pox in a lot of six goats in California, U.S.A. The skin was 
covered with numerous scabs each about } inch in diameter which in 
some instances had coalesced so as to include large areas. The hair 
over these scabs had become tufted, and an affected animal showed 
evidence of marked irritation. These pustular eruptions were most 
frequently found on the udder, thorax, on the back near the tail, 
and on the inner surfaces of the limbs. On lifting the scab a small 
crater-like deeply-congested depression about } inch deep, and con- 
taining a small quantity of creamy pus, was observed. From this 
pus a staphylococcus in pure culture was cultivated. The disease 
rapidly spread through a large herd, especially affecting the young 
does. It varied considerably in severity. In some cases pustular 
skin eruptions were observed which lasted for three or four 
weeks and then disappear. In some cases, however, subcutaneous 
swellings from the size of small shot to a walnut, containing a caseous 
pus, developed, while in others the condition became complicated 
with arthritis involving the fore limbs particularly. Abortions 
occurred in many cases. The temperature in young kids in some 
‘ases was noticed to reach 107° F., and evidence of great suffering 
and prostration was manifested at the same time, The authors 
attempted treatment by so-called “ bacterins”’ prepared from the 
staphylococci found in the lesions. 


EscomeLt (Edmundo). Le Latrodectus mactans ou ‘* Lueacha”’ au 
Pérou. Etude clinique et expérimentale de l’action du venin.— 
Bull. Soc. Path. Exot. 1919. Nov. Vol. 12. No.9. pp. 702- 
720. With 2 figs. 

For a long time there has been known in the central districts of 
Peru a small black spider with red spots called Lucacha, which is 
capable of causing a great deal of inconvenience to both man and 
other animals. In this paper the author describes its morphology 
and distribution, together with the toxic action of the poison secreted 
upon man and guinea-pigs; methods of diagnosis and treatment 
are also described. 

The spider is said to live among stones or small plants in country 
districts and in most considerable numbers along the boundaries 
separating the cultivated parts from those not cultivated. It invades 
sometimes the crops of corn or lucerne and thus constitutes a source 
of danger for both peasants and animals employed in harvesting. 
The bite of the small animal produces the neuro-muscular changes 
described as resulting from the bites of spiders by Sommer and 
Greco. The symptoms in human beings are often of an alarming 
tendency for a*few hours but no cases of death following upon the 
bite were seen. Around the seat of the bite a swelling was invariably 
formed which in some cases assumed a very considerable size and 
sometimes became gangrenous. The inoculation of quantities of 
eggs intraperitoneally into guinea-pigs rapidly brought about a fatal 
result. When administered subcutaneously neuro-muscular symptoms 
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and the production of a local swelling in which haemolysis was detected 
were produced. A certain degree of immunity could be set up by 
repeated infliction of bites. The injection of eggs in gradually 
increasing doses was not found to be capable of producing immunity, 
for sooner or later the animal died as soon as the toxic dose was reached. 

It may be considered that there exists in the venom of this small 
spider a neuro-muscular poison, a thrombokinase, a haemolysin, 
and in the eggs, in addition, a proteolysin. Poisonous and haemolytic 
properties were found to exist in the following in decreasing quantities, 
—the venom, eggs from cocoon, eggs from the abdomen of females, 
and young spiders recently hatched out. The diagnosis is, as a 
rule, fairly easy. The prognosis is variable, depending upon the 
action of the poison itself and also the presence of secondary com- 
plications. 

Treatment by means of potassium permanganate, administered 
internally and locally, is said to be certainly effective.e In the case 
of man from 3 to 5 e.c. of a 1-1,000 solution is injected around the 
bite. It is recommended that all peasants should carry a supply 
of this drug in districts where the “ Lucacha ” exists. 





Samsonorr. Intoxication des ruminants par les sécretions du criquet 
pélerin. [Intoxication of Ruminants by the Secretions of 
Locusts.|—Rec. Méd. Vét. 1919. Oct.15. Vol. 95. No. 19. 
pp. 556-563. 


The observations recorded by the author in this paper were made 
at Hedera, Palestine. In the spring of 1915 great ravages were 
wrought in Palestine and a large part of Syria by dense swarms of 
migratory locusts which had probably arrived from the Sahara. 
In May of that year an extremely severe disease apparently due to an 
intoxication was noted among cattle, sheep, and goats. Grave 
cerebral symptoms were stated to occur in animals about half an hour 
after having watered, and after showing these signs of vertigo for 
from three to six hours the affected animal became comatose and 
died. Similar symptoms were stated to occur in cattle, buffaloes. 
and especially sheep after eating some sorghum leaves which had 
previously been attacked by locusts. Sorghum and sesame are the 
only green plants found in May in the country. The latter had been 
devoured by the locusts whereas sorghum, which reaches a height 
of from five to six feet, had not been entirely consumed. At this 
season a fairly considerable quantity of green sorghum is usually 
eaten by stock, with no untoward result. 

It is well-known that animals can consume dead locusts without 
harmful effects. In the Hedera district the domestic animals are 
watered in artificially dug wells, five to six feet deep, in the neighbour- 
hood of marshes. Some of these wells were found to be completely 
filled with the dead bodies of larval locusts, whilst in other wells 
they were less numerous and their secretions had given a greenish 
yellow colour to the water. The author adduces reasons in support 
of the view that the symptoms set up in cattle watered at these wells 
were actually due to the secretions of locusts. In these districts 
the cattle did not become affected after drinking from wells that had 
been covered so as to exclude locusts, or from streams. Symptoms 
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also were to be noted in animals that drank first from a polluted well, 
whilst those animals drinking from it subsequently when clean water 
had run in were not affected. In one instance a herd in which cases 
had occurred was taken away to be watered where there was clean 
water for ten days, and no cases occurred ; on the 11th day the herd 
was watered again at the original well and six cases occurred. A 
post-mortem examination could not be carried out inasmuch as the 
animals died at night after having been watered in the evening and 
were found in the morning eaten up by jackals. The condition was 
successfully treated by the injection of pilocarpine, vigorous rubbing 
of the body surface, drenching with Glauber’s salts, together with 
some spirit, and puncture of the rumen as soon as tympany 
threatened danger. 

A violent outbreak was investigated among sheep and goats whic) 
had partaken of sorghum leaves contaminated by locusts and the 
symptoms were of the same nature as those recorded above, and 
treatment carried out on the same lines produced highly successful 
results. Post-mortem examination of the dead sheep revealed the 
presence of undigested sorghum leaves in the rumen. The spleen 
had increased to about three times its normal size and slight pressure 
produced rupture of the Malpighian capsule and the spleen pulp was 
diffuent. Microscopic examination of the blood and spleen pulp, 
however, showed no anthrax organisms. The small intestine was 
congested and the large intestine inflated by gas. The lungs were 
markedly oedematous, and a large quantity of blood-stained fluid 
flowed away on section. The heart muscle was soft and macerated 
in appearance and the heart itself contained only a few c.c. of non- 
coagulated blood. The membranes covering the brain and spinal 
cord were markedly congested, as were also the cerebral ventricles, 
which were distended with blood-stained exudate. 


" 


WALKER (James). Intestinal Invagination, Intussusception, in Sheep 
(Reckziekte or Knopderm).—Union of South Africa. Dept. of 
Agriculture. 5th and 6th Repts. of the Director of Veterinary 
Research. 1918. April. pp. 167-180. With 4 plates, comprising 
9 figs. 


In South Africa intussusception of the ileum not infrequently 
occurs amongst sheep; the mortality due to this cause has been 
stated to amount to even from 5 to 10 per cent. on some farms during 
certain years. According to statistics collected by the Veterinary 
Research Laboratory, Pretoria, the mortality during the latter half 
of 1917 varied from 0°75 per cent. to 7 per cent. of the total number 
of sheep farmed in certain districts. Opinions vary as to the age 
at which sheep become most frequently affected. It is commonest 
during the wet season when infection due to the intestinal worm 
parasite Ocsophagostomum columbianum is most prevalent. The 
condition was observed to occur amongst sheep at pasture and in 
those housed and artificially fed for periods varying from one week 
to several weeks. The total number of cases examined by the author 
was 14, varying in age from 15 months upwards, and the general 
condition varied from poor to good. 
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The intussusception occurred where the bowel movements were 
most restricted, viz., in the terminal portion of the ileum, at distances 
of 23 to 164 cm. from the ileo-caecal valve. Parasitic nodules due 
to 0. columbianum infection were found in all these cases in the wall 
of the small intestine, caecum, and colon. ‘These nodules were found 
both in the telescoping and telescoped portions. It was probable 
that the nodules had caused some constriction in the bowel wall. 
In some cases fibrous filaments had been formed on the serous 
membranes covering the nodules. 

The process leading to the formation of the intussusception is 
explained as follows: In normal peristalsis an anterior portion of the 
bowe! becomes contracted and a part of this passes momentarily 
within the immediately succeeding posterior portion ; it then returns 
to its former position where it remains until the succeeding wave 
occurs. During the course of this sequence of movements the outer 
surface of a nodule may come in contact and abrade the serous 
membrane of the immediately succeeding posterior portion of the 
bowel. This is particularly liable to occur in those cases in which the 
nodule has already caused a contraction of the bowel wall. A 
localised peritonitis is thus set up resulting in the formation of 
adhesions between the nodules and the serous membrane. 

It is also thought possible that the nodule might lead to the 
formation of adhesions in some cases independently of the peristaltic 
movements. An anterior portion of bowel may in this manner 
become fixed to a succeeding portion and originate an intussusception. 

Having thus become fixed and prevented from returning to its 
normal position the anterior portion is ensheathed. by the immediately 
succeeding portion. 

In this condition, symptoms of abdominal pain are not well marked. 
The animal sometimes turns its head towards its flank or more often 
places itself in an outstretched position and is disinclined to move. 
The faeces are at first normal, but later become decreased in quantity 
and harder ; eventually they become tar-like in consistence and mixed 
with blood, or mucus and blood, while the discharge of faecal matter 
ceases, 

Recovery does not often occur; in some cases which recovered 
the sheep suffered from loss of wool. Death usually occurred in. 
rom four to 14 days after the onset of symptoms. 
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